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THE TRUBYTE Bioform 
MOULD GUIDE 


You'll want this new Trubyte Bioform Mould 
Guide for a number of reasons — but mostly 
for the great convenience it provides to the 
busy practitioner. It will enable you to quickly 
and accurately select teeth for your full and 
partial dentures. It will save you time and 
money in resets and remakes. Here in one 
attractive case are all the available upper and 
lower anterior moulds of Trubyte Bioform 
Teeth, with complete information on dimen- 
sions and articulations. 


THE TRUBYTE Biofornr : 
SHADE SELECTOR ASSORTMENT 


Here is the easy and practical way to select shades for 
full and partial dentures. It practically eliminates the 
resets, remakes and disappointments that often follow 
selection with a single shade guide tooth. Why not try 
this practical prosthetic aid today. It contains 1x6 of 
the twelve shades of the Trubyte Bioform Natural 
Tooth Color System — the only fully correlated s 
which offers a full range of selection fo 
complexions. 
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THROUGH THE EYES OF THE EDITOR 


H. A. Young discusses the objectives of 
complete denture service. He states that 
rehabilitation is the primary objective and 
that this includes the restoration of mastica- 
tory function, physical and mental comfort, 
esthetics and speech. The degree of im- 
portance of each of these sub-objectives will 
vary among patients. His analyses of these 
variations seem to be sound. Dentists are 
urged to think in terms of the objectives 
of prosthodontic service in order to empha- 
size the therapeutic values of the service. 
If this is done, the purely mechanical phases 
of the work will be more easily understood 
and more efficiently carried out. 


F. Robert Munz describes a technique for 
making impressions in transparent trays. 
Relief of hard areas in the mouth is pro- 
vided in the trays by removing tray material 
where it blanches the tissue. This proced- 
ure provides for a uniform contact of the 
tray with the soft tissues when pressure is 
exerted. But it seems that the addition of 
the “thin layer of zinc oxide-eugenol paste” 
inside the tray would neutralize the changes 
in the tray form. If the tray is so per- 
fectly formed, what space would the paste 
occupy? We wonder how the displaced 
soft tissue reacts to the continuous pressure 
that is apparently built up. The merit 
of the transparent tray would be increased 
if it was used with a transparent impression 
material. We see no advantage in reducing 
the size of the upper denture base so it does 
not cover all of the tissue in the palate back 
to the vibrating line. 


E. T. Lewis classifies the various situa- 
tions found around genial tubercles on eden- 
tulous mandibles. He describes the surgi- 


cal treatment for the elimination of unfa- 
vorable relations in this region. His recom- 
mendation that the genioglossus muscle be 
detached from the bone is quite radical 
and may be open to question. Provision for 
the muscle and the tubercle can be made 
in dentures with a proper impression tech- 
nique to meet this situation. 


L. E. Kurth shows how the sciences of 
physics and physiology may be related to 
mandibular movement and to the techniques 
of denture construction. He distinguishes 
between functional and nonfunctional move- 
ments, and apparently feels that any con- 
sideration of relationships in the protrusive 
or lateral positions is of no value. He 
questions the terms “working side” and 
“balancing side.” This is unfortunate because 
teeth do occlude many times in movements 
and positions other than “functional move- 
ments.” Further, it seems essential to have 
some means for designating the position that 
certain mandibular movements have caused 
the mandible to assume. This is necessary 
even if the terms are used only to concern 
articulator positions during the procedure 
of arranging teeth. Certainly, an occlusion 
that is developed to balance in any possible 
position, within the limits of the size of the 
teeth, cannot be damaging to the patient. 
He criticizes the use of the Gothic arch trac- 
ing in contemporary complete denture tech- 
niques because it does not represent the 
functional mandibular movements. He 
states, “The chewing stroke can be seen 
to be posterior to the centric position as 
indicated by the Gothic arch.” This is an 
illusion which results from a two dimen- 
sional record of a three dimensional move- 
ment. It cannot be denied that when the 
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condyles are as far back as they will go (on 
account of the anatomy of the temporoman- 
dibular joint), they can go no further back. 
The apex of the Gothic arch tracing will be 
registered at this point provided no extreme 
external horizontal force is applied to the 
mandible, and provided the patient does not 
strain the temporomandibular ligament pos- 
teriorly by forcibly contracting the inframan- 
dibular muscles. Neither of these extra 
forces operate during the functional move- 
ments. The cause of the illusion is the fact 
that a new and different Gothic arch trac- 
ing will be developed at each level of vertical 
separation of the two jaws. The position of 
the incisor point only appears to be back 
of the apex of the Gothic arch tracing be- 
cause, in reality, it could be exactly on 
the apex of a Gothic arch tracing made 
at the new and transitory level of vertical 
jaw separation. Since all of this is true, 
one would expect the tracings of the func- 
tional and nonfunctional movements to 
appear different. The function of the Gothic 
arch tracing is to indicate the horizontal re- 
lation of the two jaws at the designated ver- 
tical dimension. There can be no disagree- 
ment with the importance of leverage as it 
relates to the position of teeth and the sta- 
bility of denture bases. Also, the pitch of 
the occlusal surfaces can be modified to favor 
one base or the other, but this can be ex- 
aggerated to the point that the more stable 
base will be dislodged. If the models shown 
in Figs. 8-11 were constructed with both 
the upper and lower bases unattached, the 
effects of tooth position and shape would 
have been more correctly illustrated. The 
principles of physics and physiology do apply 
to dentures, but they must be correctly ap- 
plied and interpreted to indicate their true 
relationship. Perhaps all of us are guilty of 
oversimplification. 


Clarence H. Blanchard describes a simple 
way to record the inside contours of the 
cheeks and lips, and to make their counter- 
parts on the buccal and labial surfaces of 
dentures. This should be a help to those 
who desire accuracy in the gross form of 
the (normally) polished surfaces of dentures. 


Stanley B. Chestner describes an orderly 
method for using study casts. He points 
out the many things that can be learned from 
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them, and a sequence for making these de- 
terminations so that nothing is overlooked. 
His procedure is good practice. 


Louis Schorr and Lawrence H. Clayman 
have described a technique for reshaping 
abutment teeth for clasps. It is a syste- 
matic approach to a problem that has been 
treated haphazardly or has been neglected 
by many. An adequate survey of study casts 
is the key to the success of the procedure. 
Technical details are supplied to guide the 
operator to a successful preparation of the 
mouth for partial dentures. 


Arthur F. Schopper places certain re- 
movable restorations in the broad class of 
preventive procedures. He shows how prop- 
erly designed restorations can save other 
teeth from loss or destruction. There can 
be little doubt that this is true provided the 
restorations are intelligently designed and 
fabricated. He suggests designs which ful- 
fill this objective. If these suggestions are 
followed with care, partial dentures will 
not deserve the appellation “a step toward 
complete dentures.” This is especially true 
if the patient is given adequate instruction 
in home care, and if all other preventive 
measures are used. 


G. A. Lammie and John Osborne discuss 
the various factors involved in the treatment 
of patients requiring bilateral free-end par- 
tial dentures. The forces applied against 
these dentures are considered. They men- 
tion the “compressibility of the tissues” 
which support the denture base in regard 
to denture movement. We suggest that these 
tissues are displaced rather than compressed. 
They are correct when they cite bone re- 
sorption under these dentures as a primary 
consideration, and their analysis of various 
ways for reducing the vertical forces ap- 
plied to these dentures seems sound. We 
like the idea of selection of method and de- 
sign for individual patients according to the 
condition of the tissues in each patient’s 
mouth. The basis for their outline of the 
treatment plan is logical. 


Maurice J. Saklad recognizes the value 
of splinting periodontally involved teeth. He 
suggests the use of full crowns for these 
splints. The technique involves the use of 
gold copings which are soldered together, 
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then covered with acrylic. It is an ingeni- 
ous procedure which is simple to follow. 


Samuel Kay describes the use of horizon- 
tal pins through teeth for the retention of 
splints and fixed partial dentures. Holes are 
made through the teeth to be splinted, and 
pins are fitted to these holes. A casting is 
made to fit against the lingual surfaces of 
the teeth, and pins through the teeth hold 
the splint in place when the appliance is ce- 
mented in position. The procedures are 
described for the use of three different im- 
pression materials in this technique. The ap- 
pliance should fulfill the objectives of splint- 
ing in some situations. However, there is 
danger in its careless use. If the holes in 
the teeth are not positioned correctly, the 
pulps of the teeth will be injured. We 
wonder what would happen if it was neces- 
sary to remove a splinted tooth, or if one be- 
came uncemented. This procedure should 
have extensive clinical trial before it becomes 
routine. 


David H. Coelho discusses the various 
factors to be considered in achieving the ul- 
timate goal in fixed partial denture restora- 
tions. He feels that high speed revolving 
instruments are of great advantage, but 
that their speed has advanced beyond the 
margin of safety of pulpal tissue. He sug- 
gests some means for preventing this dam- 
age. He specifies his choice of procedures 
for each step in the construction of fixed 
restorations. He seems to have made wise 
choices. 


Seizo Murata describes a method of meas- 
uring degree of tipping of teeth as part 
of a procedure for determining the most 
suitable retainers for fixed partial dentures. 
He gives an excellent outline of the causes 
of drifting and tipping of the various teeth 
as a background for his method of measur- 
ing the amount and direction of tipping. 
The method involves the use of dental anat- 
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omy, geometry, and radiography. The ce- 
mento-enamel junction of each tooth is the 
key to the tooth position. Tables are pro- 
vided for the interpretation of the observa- 
tions for the selection of the proper restora- 
tions. The procedure is simple and orderly, 
and should be helpful. 


John F. Johnston reports the results of 
the use of an acrylic cement in the Crown 
and Bridge Department at Indiana Univer- 
sity, School of Dentistry. The survey was 
made after one year of use of the material. 
Obviously, it is a progress report, and the 
observations were made of the results of 
only one material. Nevertheless, the experi- 
ences indicate the potential value of this 
type of cementing medium, provided obser- 
vations made over a longer time show the 
same results. The author draws some con- 
clusions and makes some suggestions about 
the use of the material which should prove 
heipful to those who wish to use it. 


Homer Cree Vaughan describes his di- 
agnostic approach te temporomandibular 
joint pain. He examines the external audi- 
tory meatus, the infratemporal fossa, and the 
coronoid process as well as the temporo- 
mandibular joint itself. Several means are 
used for these examinations. The distract- 
ing factors which may be observed, as well 
as the positive information that may be 
gained in each part of the examination are 
pointed out. In the past, much information 
has been “read into” temporomandibular 
joint roentgenograms. An excellent outline 
for making a diagnosis of roentgenograms 
is supplied. It should help to prevent our 
seeing what we “want to see” in the roent- 
genograms, rather than what really shows. 
Some of the evidence cited needs further 
investigation before it can be considered con- 
clusive, but his suggested procedures can 
serve as a guide for further research and 
for clinical diagnosis. 


—Carl O. Boucher 





ACADEMY OF DENTURE PROSTHETICS 


The officers of the Academy of Denture Prosthetics during its 1954 meeting 
in the Roney Plaza Hotel at Miami Beach, Florida. The new president, Dr. 
Clyde H. Schuyler of New York City is congratulated by his predecessor, Dr. W. 
Les Warburton of Salt Lake City, Utah (center). The other officers are (left) 
Dr. I. Lester Furnas of La Jolla, California, Secretary-Treasurer; (second from 
left) Dr. Cecil H. Bliss of Sioux City, Iowa, President-elect, and (right) Dr. M. 
M. DeVan of Philadelphia, Pennsylvania, Vice President. 





OBJECTIVES OF COMPLETE DENTURE TREATMENTS 


H. A. Youne, D.D.S.* 


School of Dentistry, University of Washington, Seattle, Wash. 


N ANY WELL-ORGANIZED and well-executed endeavor the objective to 
be attained is established, as is also the method or manner of its achievement. 
If the endeavor has multiple facets or values, then the method of achievement be- 
comes complex, and the objective must likewise have sub-objectives. The inter- 
relationship of sub-objectives must be well-understood and the contribution of each 
must be well-correlated and timely. The treating of an edentulous patient has 
various phases and values; thus the objective is complex, and the treatment re- 
quires intelligent planning and efficient execution. 

The vehicle for treating the edentulous patient is the denture prosthesis. The 
prosthesis is a therapeutic as well as a remedial and restorative appliance for a liv- 
ing human being, and the over-all treatment is considered a health service. It 
therefore follows that the prosthesis should have certain health promotional and 
preventive values which are correlated with the dentist’s concept of required therapy, 
as well as certain physical characteristics which yield restorative and remedial 
values that are correlated with patient needs and desires. To establish our ob- 
jectives, it is necessary to analyze the losses sustained by the edentulous patient, 
and to correlate them with the needs and desires projected by the patient, and 
with the fabricating and health needs projected by the dentist. 

The anatomic and physical losses are generally complete in scope at the 
time of becoming edentulous ; however, the relative degree of loss is variable, and 
is related to the rate or time span of tooth loss and to the arch segment of occur- 
rence. The anatomic losses are limited to the teeth, to some gingival and mucosal 
tissue, and to some alveolar bone. The physical losses are those dealing with 
bulks, dimensions, proportions, and relationships of the face, oral cavity, and the 
jaws. The most important of these losses are the teeth or, specifically, the oc- 
cluding tooth crowns. 


FUNCTIONS OF THE TEETH 


The tooth crowns are the cutting blades of the masticatory organ, and such 
loss virtually deprives this organ of the ability to prepare foods for ingestion. The 
tooth crowns are also the key maintainers of spatial dimensions and the physical 
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and functional relations of the masticatory organ and its components. Such a loss 
destroys the normal static dimension, proportion, and profile of the face, and the 
functional relations of the mandible, lips, and oral organs. The loss of teeth and 
alveolar bone bulks destroys the support of the lips and cheeks and permits them 
to collapse inwardly, which results in loss of facial comeliness and individual. 
identity. 

These losses in anatomic structures and substances, and in physical dimensions, 
proportions, and relationships dictate objectives relating to physical qualities of 
the prosthesis of which that one relating to tooth occlusal form is the most de- 
batable. A denture prosthesis has very important health and restorative values, 
even if comminuting function is virtually unrestored. It seems to me that the 
profession and the public have, for far too long a time, had their attention focused 
on occlusal forms and comminuting function, and have given very little attention 
to these other important denture values. 

Functionally, it may be assumed that the loss of teeth causes a 90 per cent 
loss in the ability to incise and comminute foods, thus causing the edentulous patient 
to adopt an atypical compensating diet. This function is only one of the com- 
ponent phase functions of oral masticatory function’ and the oral area is only one 
of three areas for executing comminuting function or the preparation of foods 
for assimilation.” Therefore, man is not entirely dependent upon oral comminution 
for food reduction, and since compensations for deficiencies of oral execution 
do exist, it does not seem that the decreased efficiency of artificial dentures is too 
critical a loss. 

Oral comminution is dependent upon tooth-cutting blades, activating muscle 
energies, and a nerve-control mechanism. Only the tooth blade component of this 
organization is lost, and the other components have only impairments in functional 
ability. A similar functional impairment exists with the auxiliary components—the 
lips and cheeks, the tongue, and throat. Thus, the increased time in executing oral 
comminuting function with artificial dentures may be interpreted as a means 
of compensating deficiences of the denture, or that other impairments exist which 
are exerting a considerable influence. 

The latest research reports indicate that the efficiency of comminuting func- 
tion with artificial dentures is only 25 per cent of the efficiency of the natural organ 
based on executing time.* Research reports also indicate that the comminuting 
ability of artificial tooth blades is not seriously below that of the natural tooth 
blades.“* Thus the deficiency in organ function should not be attributed to varia- 
tion in form of the tooth blade, but rather to some physiologic reaction of the 
edentulous patient with remedial denture prosthesis. Research in dynamics offers 
a clue to:this physiologic deficiency. O’Rourke’ and other investigators have in- 
dicated that modification in the alarm reaction is tied in with discomfort and pain ; 
therefore, objectives in restoring comminuting function should be geared more to 
eliminating or reducing factors which stimulate the alarm reaction of patients. 
This may call for higher efficiency in cutting blades (occlusal forms) ; better con- 
trol and harmony in the kinematic, dynamic, and mechanical factors of this func- 
tion; better preparation of ridges; better education and psychologic conditioning 
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of the patient ; and the adoption of different diets or other factors, for many exist 
in this treatment. 

A loss in gustatory pleasure is experienced, since this value is enhanced by food 
comminuting and mouthing of the food bolus.’ Some patients complain of a per- 
manent partial loss in taste perception, yet this is considered a normal physiologic 
loss associated with the denture age.” Some difficulty is also experienced in in- 
salivation and deglutition, the two remaining components of masticatory function 
which may be influenced by denture qualities. 


SPEECH IMPAIRMENT 


A serious impairment in speech is experienced by the edentulous patient because 
of the inability of the tongue to use the altered contours to make physical valve 
stops to control the ejected air stream, and because of the difficulty of the lips 
to aid in forming speech sounds due to their altered relationships.*” The habit 
pattern of speech is more or less fixed and peculiar to the individual, and this is 
in reality a characteristic of personal identity which is of great concern to the pa- 
tient once speech becomes altered to a noticeable degree, or to that degree which . 
requires a conscious effort in enunciation. 

There is a great loss in the control of the movements of the mandible and 
lips during speech and masticatory functions and such movements appear abnormal 
and attract attention. The inability to seal the mouth effectively permits drooling 
of saliva at the corners, which is irritating to the skin, aggravates the patient, and 
creates an esthetic problem. These difficulties create psychologic problems that 
tend to limit the social and economic activity of the patient. The extent and 
severity of this psychological problem depends upon the age, health, and several 
socioeconomic factors peculiar to each patient. Covering objectives for these non- 
comminuting functions relate to surface form and contours, prosthesis bulk, ver- 
tical dimension, centric relation, and noninterfering occlusions. 


ESTHETICS 


Esthetically, the loss of teeth immediately destroys the attractiveness of the 
mouth and seriously detracts from facial comeliness due to the immediate effect 
such loss has upon the draping and functioning of orofacial tissues. Continued 
unrestored edentulousness may completely destroy facial comeliness and supplant 
it with the wrinkles and saggings characteristic of aging, which may be com- 
pletely false and abhorrent to the individual. Facial comeliness depends upon 
muscle tone, tissue tension, and mental and emotional impress, as well as teeth, 
to maintain it. The manifestation of these physiologic forces in turn depends 
upon normal physical forms, dimensions, relationships, resistances, and mental 
satisfaction in their values. 

The loss items (anatomic, physical, and functional) thus far considered make 
it apparent that the dentist’s treatment plan calls for the construction and applica- 
tion of denture prosthesis to the edentulous arches of such form and qualities as 
will meet the remedial, restorative, physical, functional, and esthetic needs of the 
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patient which are consistent with the promotion of good health and the preven- 
tion of concomitant destruction and impairment of structures, functions, and men- 
tal stability.” The treatment plan and the physical qualities of the prosthesis are 
of such a complex nature that many objectives are associated with each of the 
main divisions of execution—the clinical and laboratory phases. The treatment 
plan adopted may be further modified to meet the needs according to patient recog- 
nition of denture values or the dentist’s need to modify denture values to meet 
the dictates of materials and appliances that must be used. 


VALUES OF ARTIFICIAL TEETH 


Edentulous patients have universally and consistently recognized three values 
or manifested needs of teeth which they desire in or from the denture prosthesis. 
These three expressed needs are: (1) to restore masticatory function; (2) to 
improve the facial appearance; (3) to restore normal speech.” Professionally, we 
recognize the validity of these needs but we also recognize that the importance of 
them varies considerably among the patients. Dentists recognize also the pa- 
tient’s need for psychologic balance,“ and for the prevention of further struc- 
tural loss and impairments in functions which are associated with denture form and 
use and with continued edentulousness. 


The one common need and desire of both concerned parties is patient re- 
habilitation. Rehabilitation in the prosthodontic field is the restoration of the pa- 
tient to his or her former condition of over-all good health in the involved biologic 
functions and to his former social and economic status and respect in the com- 
munity.” Rehabilitation thus becomes an over-all master objective which, due to 
its varied facets, is an objective with a complex grouping of interrelated and in- 
teracting major and minor objectives arranged in sequence for control and achieve- 
ment of necessary denture qualities during construction and actual use. 


It would be logical for dentists to presume that the restoration of masticatory 
function is the most important value needing to be engineered into the prosthesis, 
since it is the primary request of edentulous patients and constitutes a near vital 
physiologic function from the health point of view. Several factors, however, 
bear upon this function, and they should be weighed before the restoration of this 
function is accepted as an objective, or is delegated such importance as patient 
requests and human need seem to indicate. To engineer such mechanical function 
into dentures necessitates objectives related to mechanical and biologic factors.” 


In relation to the factor of functional losses and impairments sustained by 
the edentulous patient, it has been pointed out that only one essential component 
of the masticatory organ has been lost and that only one essential component of 
masticatory function has been seriously impaired; and that all other organ com- 
ponents remain and all functional acts are continued but with variable reduction 
in effectiveness. Therefore, restoring the incising and comminuting components 
(tooth blades) of the organ is an entirely different problem from restoring mastica- 
tory function, which is dependent more upon the patient than upon the den- 
tist. 
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FACTORS OF USE OF TEETH 


In relation to the factors of use and need, it is projected that many estimates of 
the time consumed in the eating process—admittedly the only need for cutting 
blades in our stage of civilization—have been made, and that the time allocation 
has not exceeded one hour per day in over-all time, which constitutes only a 4 
per cent use period. 


To recognize that a disinclination to use the teeth for food comminuting is a 
characteristic of our civilization one need only to recall the failure of Fletcherism ; 
the report of Dahlberg that only half the people today adequately comminute their 
food ;* the report of Andreson giving similar findings ;~ and a distinction between 
inefficient and insufficient comminution. Though this is a common fault of human 
beings, it should, nevertheless, be reckoned with when analyzing masticatory organ 
function and the digestion of foods. As evidence that the need for comminuting 
function is not as great as heretofore believed, we cite Dahlberg’s report that the 
coarsest diet today contains only 16 per cent of foods requiring vigorous comminut- 
ing function.” The American diet certainly contains liberal quantities of re- 
fined and processed foods, so the need is perhaps more reduced here than else- ° 
where. O’Rourke and Miner have pointed out that the cooking process so pre- 
pares foods that the essential need for comminuting function is greatly reduced.™ 
This author also points out that stomach comminution often complements and 
supplements oral comminution, and that the digestion of some foods (meats) are 
better when slight oral comminution has occurred. I recall no report of a per- 
son dying from starvation just because the teeth were lost, so the need of teeth 
for eating is not so vital as people and dentists are prone to think. It is indicated 
that a patient’s habit pattern, or a pyschologic yearning need, may justify the 
engineering of this quality into dentures; yet it would be difficult to distinguish 
the bolters from the real comminuters among edentulous patients to determine 
when such prosthodontic effort should be expended. 


The statement of Perry” and Campbell” that “artificial teeth are an unneces- 
sary luxury in this day of household and kitchen implements which can do a bet- 
ter job of food comminuting than either the natural or artificial teeth” indicates 
that the edentulous patient’s need for teeth must relate to some other value, for it 
cannot be denied that these kitchen implements are less expensive and more effi- 
cient and durable as a comminuting substitute than the artificial dentures. 


These cited reports are very revealing of the food characteristics and eating 
habits of present-day human beings, yet the physiologic or health values of com- 
minuting function are inadequately projected. Von Oefele” and Michel * have both 
reported on the nutritional deficiency associated with poor comminuting func- 
tion directly associated with artificial dentures. They found comminuting func- 
tion essential to break the cell wall of vegetables and other cellulous types of food, 
to liberate their mineral and vitamin values. Fruits, green salads, and raw veg- 
etables are considerably employed by many people, especially older people and 
denture patients. Ono, Dostre, and many other investigators have projected that 
protein foods in large particles or chunks require a longer time to digest than 
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smaller particles. The toxins formed by food decomposition from entrapment and 
slow progress in the digestive tract can lead to ill health. Hartzell, a quarter cen- 
tury ago, projected that poor comminuting function causes a decreased peristaltic 
action, a poor cleansing of the intestines, and toxin absorption from food decom- 
position. Green has recently reported a rather high incidence of intestinal com- 
plaints among edentulous patients and patients with poor functioning denture 
restoration.”” The inability to mouth the food satisfactorily decreases the gusta- 
tory pleasure, and tends to reduce the salivary and gastric juice flow. Thus, it 
is apparent that the physiologic health needs of comminuting function are sufficiently 
great to merit engineering this physical function into the artificial dentures. The 
biochemical objectives covering this function and the needed physical qualities of 
the dentures must be integrated with other objectives, and ranked in relative im- 
portance. The recognition of this need, however, does not imply that our past 
concepts of occlusal forms and other denture qualities do not need a thorough re- 
view and re-evaluation. 


It may logically be projected that many patients are of such economic and 
intellectual strata that they would not recognize or receive any material benefit 
from an esthetic denture. Some patients may be incapable of distinguishing 
good denture esthetics from poor denture esthetics because of poor vision or 
blindness. The physical environments, the social and business associations, and 
the activities in general of a patient may be such as to indicate that efforts spent 
in esthetic achievements would be wasted. Nevertheless, for over a hundred years 
edentulous patients have consistently felt the need for and requested improvement 
in their dental and facial appearance.“ A hundred years ago the needs for esthetics 
were only a fraction of present-day needs, and the potential of the operator of 
meeting these needs was then only a fraction of the potential of present-day op- 
erators. One needs only to think of the present-day thousand and one ways of 
presenting the values of beauty of form, of lines, of contours, of tone, of speech, 
of motion, of utility, and of individuality to realize that this need is real and im- 
portant. The psychosomatic aspect of this need today is such that it constitutes a 
health need which, if not met, will detrimentally affect the prognosis of the denture 
treatment and indirectly will create frustration, discontent, and general ill health, 
which may cause a patient to consider suicide as a way out.”* The profession 
cannot afford to disregard these end results if it desires to render a health 
service in treating endentulous patients. 


DENTURE ESTHETICS 


Physiologically, denture esthetics is the creating of a pleasing, contented, alive, 
natural, individual tone, tension, and emotional impress to the face, mouth, and 
eyes which also permeates and harmonizes with other body tones, functions, age, 
and sex. Physically, denture esthetics is the creating of natural and individualistic 
dimensions, proportions, and contours of the face and mouth; the creating of tooth 
lines, tooth outline, and surface form, tooth over-all size and mass effect; and the 
creating of balance or imbalance, emphasis or de-emphasis; and of high lights, 
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shadows, and hue values of dental and oral areas that are in harmony or contrast 
with facial complexion and form, with body stature and development, and with 
age and sex qualities which yield sensual, pleasing, human physical characteristics. 
Dentists do not possess equal esthetic conation or artistry, so principles and 
rules are of some small value in the creating of physical dentofacial esthetic values.” 
Such principles and rules are of little value in creating physiologic denture esthetics 
values which require several years of conscientious observation of human actions 
and emotions to correlate them with physical characteristics ;* therefore, even 
though some few patients may not appreciate or need esthetic dentures, the pro- 
fessional concept should be that denture esthetics is an essential health value which 
needs engineering into the denture prosthesis. Since denture esthetics can, in part, 
be reduced to certain biophysical qualities, a covering, complex objective is re- 
quired to incorporate such in the prosthesis and to integrate it with other objectives. 
The positional rank of this objective in the group of objectives must be determined 
after due consideration of the relative importance of each objective. 

The desire of most edentulous patients is to have artificial dentures which permit 
the biting of a bolus from apples and corn on the cob; the incising of meats, celery, 
and other fibrous foods; and the eating of berries, fruits, and leafy vegetables with’ 
the involuntary manner of execution common to natural dentures and to personal 
individuality, and with the ease, comfort, and efficiency of natural dentures.” 
These functions of ingesting and preparing foods are much more involved than 
patients and many dentists realize.” Foods must generally be incised or fragmented 
to get them into the mouth, where they are chopped, shredded, pulverized, and 
mixed with saliva to the degree satisfactory for the patient to swallow. Consider- 
able oral manipulation of the bolus, takes place during these functions which 
create movement activity of the tongue, lips, and cheeks, and the mandible.” 
Such movements have varying range and frequencies and are associated with 
stresses of varying magnitude, direction of application, and duration. Thus, con- 
siderable, yet varying, physical and physiologic forces are exerted on the denture and 
by the denture to adjacent biologic structures and organs in masticatory function. 
Also the functions of speech and emotional expression require similar movement ac- 
tivity of the lips and cheeks, the tongue, and the mandible, and therefore similar 
variable physical and physiologic forces are exerted on the denture and by the 
denture to adjacent biologic tissues and organs by their auxiliary functions. 

The functions of mastication, speech, and emotional expression are physical 
and physiologic work by which the oral and facial tissues are subjected to work 
loads. These workloads must be controlled or they are likely to exceed the bio- 
physiologic tolerances of involved tissues and organs. A need therefore exists to 
preserve the status quo of biologic integrity and to exercise caution in the restora- 
tion of functions laden with destructive physical forces. 


MECHANICAL FACTORS 


Frequently, the form, dimension, position, and functional interrelationship of 
denture components give a destructive mechanical advantage to forces applied which 
reduces the effectiveness of necessary functions, diminishes esthetic qualities, and 











J. Pros. Den. 
592 YOUNG September, 1954 


creates a debilitating effect on mental attitude and human relations. Thus the 
position, form, size, and color of teeth, and the interaction of their cutting blades ; 
the orientation and other physical qualities of the denture stress-plane which teeth 
form; the adaptation, form, bulk, flange extension, and the peripheral characteristic- 
tics of the denture bases; the over-all dimensions and proportions of dentures, and 
the relationships of dentures to each other and to the alveolar ridges, oral cavity, 
and face; the kinematic and dynamic paths of activating muscles—all dictate 
fabrication objectives relating to the prevention of undesirable physical forms, lev- 
erages, physical, mechanical, and functional forces and to conditions incident to 
materials and appliances used, and to the human host. 


Therefore, since functions restored are heavily laden with potentially destruc- 
tive forces, and since the physical and mechanical qualities of the denture vehicle 
may augment the destructiveness of functions, or modify the naturalness of appear- 
ance during function, there is need for professional consciousness beyond that of 
the patient that the status quo of biologic integrity will be preserved, and that un- 
desirable physical and mechanical qualities in the prosthesis will not be created 
just to please the patient. There is need for greater public reliance on professional 
skill and integrity in creating denture qualities. 


COMPROMISES 


Many men have stated in the past that the most important step in a denture 
treatment routine is the step being executed. This seems equally true of the 
pretreatment step of determining the objectives of treatment. Objectives of 
treatment largely dictate the routine to follow, the steps or procedures in the 
routine, and the relative contribution of each to the attainment of the desired result. 
By analyzing phase objectives in relation to the physical, functional, biologic, and 
other values usually presented by the edentulous patient, it becomes apparent that 
a continuous compromise must be made during the treatment operations, for seldom 
can any single phase objective be met to the degree desired by the patient or equal 
the potential of the case. The dentist in effecting this compromise is troubled with 
the question as to which phase objective he should favor. Should comminuting 
function be favored at the expense of esthetics or prevention, or should the health 
values resident in prevention and preservation be favored at the expense of esthetics 
and comminution? The same difficulty of decision resides in esthetics and in many 
more minor objectives associated with major phase objectives. The answer must be 
sought in clinical determination of the truly basic needs of the endentulous patient. 


Edentulous patients who can give this answer are those who have had years 
of experience in wearing artificial dentures, those who have ample finances to 
procure whatever they wish or need, those who have attained eminent social and 
business positions, and those who have had a satisfying family life and are con- 
tented with life’s gifts to them. Such patients desire primarily physical comfort 
with dentures and secondarily mental comfort. They not only will accept but re- 
quest diminished values of other denture qualities, if necessary to achieve this 
result. They desire only that degree of comminuting function which permits 
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physical comfort and an appearance value during this function which does not cause 
them to be dental freaks with great attraction power to observers in public places. 
Public embarrassment is a result particularly not desired by any patient. Em- 
barrassment in the case of the younger denture patient is also associated with the 
obviousness of the presence of artificial dentures, whereas such a factor is mostly 
absent in older denture patients; therefore, facial and dental esthetics and preven- 
tion values do not mean so much to older patients unless associated with public 
embarrassment. Physical comfort is of greater importance to the older patient, 
for social and business activity is on the decline and the chances of public em- 
barrassment are not as great as in earlier years. Such patients also recognize the 
limitations of the denture substitute and appreciate the artistry and skill of the 
dentist and so do not demand the impossible. 


COMFORT 


Physical and mental comfort become basic objectives more frequently than 
any of the other major objectives presented. Manly has indicated that comfort, 
age, and sex are significant factors bearing on treatment objectives with complete 
dentures.” Physical comfort to a major degree indicates the success of the dentist , 
in meeting the objective of preventing destructive loss in anatomic support struc- 
ture, so important to the denture patient. Physical comfort is also essential to 
mental comfort. Functional ease and normalcy, cosmetic appearance, and youth- 
fulness are indicative of success in attaining the objective of mental comfort, espe- 
cially with younger patients. 


IMPORTANCE OF ESTHETICS 


As patients descend from the rational, satisfied, three-score-and-ten age to the 
irrational, dissatisfied, menopausal, initial denture age they become more concerned 
about personal facial and dental beauty, youthfulness, normality in mandibular 
functional appearance, and diets. There seems to be a psychologic block to the 
earlier age acceptance of artificial dentures and their limitations. 

Facial and dental esthetics that eradicate the telltale signs of aging are the 
conscious need of the female, with the male more concerned with function and com- 
fort. Thus the selection of the phase objective to favor will be influenced, to some 
degree, by (1) the age, sex, and health of the patient; (2) the need for normality 
of functional patterns, or established habit patterns; (3) the severity of social and 
economic needs; and (4) the acuteness of needs for preservation and prevention. 
To the reader this listing of prevention last may seem to indicate a gross discrep- 
ancy in the essayist’s views on prevention and preservation. This need is fully 
appreciated, as is also the patient’s disregard for this protection. Patients cannot 
be forced to accept an unwanted or unappreciated physical preventive value in the 
dentures, and it is entirely their right: to sacrifice a part of their anatomy for a 
value which .zems all-important to them. Prosthodontia can, it seems, now offer 
the implant denture treatment as a rescue method for those patients who select 
the sacrifice route; nevertheless, it is not the intent to project that dentists can 
materially diminish their responsibilities to incorporate prevention values in the 
prosthesis. 
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The important objectives common to all age levels of denture patients are, 
first, rehabilitation; and thereafter, in varying degrees, comfort, cosmetic appear- 
ance, functional normalcy, and prevention. Functional normalcy should be in- 
terpreted more in relation to optical observational values and the involuntariness 
of habit patterns than to comminuting efficiency or phonetic accuracy. 


SUMMARY 


It seems tenable to project that objectives in complete denture treatments 
should be related to patient age and socioeconomic status since these are probably 
the major determining factors bearing on emphasis, recognition, and tolerance of 
denture qualities and values and which also bear on fabrication problems that the 
dentist must solve. The important objectives common to all age and socioeconomic 
levels may be listed as follows: (1) rehabilitation—the key or overriding objective ; 
(2) comfort—physical and mental—the first sub-objective, for such qualities are in- 
timately tied in with all denture values; (3) esthetics, or a natural, youthful, and 
pleasing dentofacial appearance, statically and functionally—the second sub-objec- 
tive; (4) restoration of functions, comminuting and speech—the third sub-objective. 

These gross functions, while only partially dependent upon denture qualities, 
do include many patterns of functions which need reactivating to an involuntary 
state of execution. 

The intent in presenting this analysis of objectives in complete denture treat- 
ments is to stimulate thinking and re-evaluation of present-day needs and values of 
artificial dentures, and to indicate a professional need to de-emphasize physical 
values and to emphasize the therapeutic values in projecting denture values to 
edentulous patients and to dental students. The health service values of denture 
treatments need a sounder projection basis than has been employed in the past or is 
being employed at the present time. 
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IMPRESSIONS IN TRANSPARENT TRAYS 


F. Ropert Munz, D.M.D.* 
Oxford, England 


RTICLES ON THE subject of functional impressions all have one thing in 

common: the size of the denture cannot be left to chance, the borders must be 
determined functionally. Buccally, the dentures must extend into the vestibule so 
that the border runs along the area of the still soft mucous membrane, but does not 
interfere with the muscle attachments. The upper denture has been extended 
distally to the vibrating line in order to achieve retention. The lingual extension of 
the lower denture has been determined by the function of the muscle attachments 
of the floor of the mouth to the jaw. For making such “functional impressions,” 
it has been necessary to make individual trays. The different methods advocated 
by many authors vary only in the material used for the individual tray and for the 
impression material ; or additional stress is placed upon the amount of pressure used 
when the impression was being made. Should pressure be avoided as much as 
possible? Should hand pressure of the operator, or the occlusal pressure by the 
patient be exerted? 

In articles by Edwards and Boucher’, and, Boucher** the “landmarks” of the 
jaws were not only described, but also their anatomic features were named. Cor- 
responding to those “landmarks,” their equivalent in the impressions were speci- 
fied, and it was stressed that the examination of the impression must show these 
landmarks clearly, if the impression can be passed as successful. The making of 
impressions for full dentures was advanced from a more or less empirical level to the 
scientific basis of anatomic knowledge, and thus it can now be taught and learned. 

The use of individual trays is necessary for making functional impressions. 
The usual method is to make such trays on a cast made from a preliminary impres- 
sion, to adapt one baseplate or one sheet of base wax on the preliminary cast, and to 
form the individual tray on top of that layer. The tray is then made correspondingly 
wider as the size of the cast is increased by thickness of the interlying layer. 
This space between the tray and the cast or jaw is regarded as necessary for loading 
the tray with the impression material used for the final impression. Instead of 
making the individual tray in the laboratory, it has also been suggested that it be 
made from a high-fusing compound. The compound preliminary impression is re- 
moved from the stock tray, and cut sufficiently to allow for unimpeded muscle 
trimming; then the inside is scraped out to allow space for the final impression 
material. 

Received for publication Nov. 30, 1953. ‘ 
*Formerly Privatdozent for dentistry at Berlin University. 
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There is no doubt that impressions made by one of these methods will pro- 
duce dentures where the borders are modeled by the function of the muscles sur- 
rounding the denture-bearing area of the jaws, provided that the appropriate active 
and passive muscle movements are made during the time the impression is made. 
To increase the retention of the denture by atmospheric pressure, additional pres- 
sure on clearly defined soft border areas is brought about by the addition of extra 
compound on the tray. In this way, a perfect seal can be achieved. 

It is apparent that the border of the impression, and therefore the denture, is 
functionally formed ; but what about its relation to the denture-bearing areas? There 
are anatomically clearly defined hard and soft areas. It is difficult to take into ac- 
count those differences in the resilience of the soft tissues. It is suggested either 
to scrape the finished impression corresponding to the hard areas, or to tin-foil 
the cast at these points to allow for these differences in tissue resilience. Otherwise, 
the shaping of the impression of the denture-bearing area is left to the consistency 
and viscosity of the impression material. 

It is obvious that here are sources of faults which either produce a “riding” 
of the denture on the hard areas, possibly giving rise to soreness on circumscribed 
parts, or cause a decrease in the adhesion of the denture because the contact of the 
denture with the mucous membrane is not equally close everywhere. The method I 
am suggesting tends to eliminate these faults. It has special bearing on the size 
of the upper denture. 

Perspex* is a methylmethacrylic resin clear as glass which is available in 
sheets of various thickness. For our purpose, a sheet of 0.060 inch thickness is 
the most suitable for making the individual tray. After an overextended anatomic 
impression has been made, either with plaster of Paris or an alginate, the pattern 
for the individual tray is shaped on the cast with one thickness of pink base wax. 
The wax is adapted to the cast as well as possible without any interlaying layer. 
No handle whatsoever is provided to the tray. The cast is flasked and a counterform 
is poured. After the wax has been removed, a piece of Perspex, cut roughly to 
about the size of the usual baseplate, is heated in an oven until it becomes soft. 
It is then pressed on to the cast with a piece of cloth under hand pressure. It is 
advisable to secure a rough shaping of the Perspex only because this preformation 
should facilitate the closing of the flask. The preformed Perspex blank is placed 
between cellophane sheets in the flask, and the flask is placed in an oven and dry 
heated to 329° F.+ 

It is important to control the temperature by a thermometer. The plasticity 
of the Perspex sheet increases with the increasing temperature, but at temperatures 


*“Perspex” is the registered name for acrylic resin sheets manufactured in England by 
Imperial Chemical Industries. The distributor in the U.S.A. is J. B. Henriques, Inc., 521 Fifth 
Avenue, New York 17, N. Y. ‘Lucite’? made by Du Pont de Nemours and “Plexiglas” made by 
Rohm & Haas Co., Philadelphia 5, Pa., are the corresponding American products. 

yAn alternate method to soften the Perspex sheet is to heat the flask in a paraffin wax bath 
with the Perspex sheet in place. The advantage of this method is that the molding temperature 
is maintained longer, and more time is left for processing. The disadvantage is that work with 
the paraffin bath is somewhat messy. 

Before the Perspex is heated, its protective paper and the adhesive must be carefully 
washed off, Otherwise brown stains which cannot be removed will develop during the heating 
process. 
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above 329° F., bubbles and clouding appear in the material. The flask is closed 
quickly and tightly under a press. After the flask has cooled to about 140° F., it can 
be removed from the press and opened. As the cellophane sheets prevent any 
particles of plaster from sticking to the tray, it comes out clear as glass and 
perfectly adapted to the finest detail in the anatomic cast. The surplus material 
is cut off with a carborundum disk. No polishing is required on either side of the 
transparent tray. This is an important detail in the method, and it is the reason for 
using Perspex for the tray, rather than one polymerized from clear methyl- 
methacrylate powder and monomer. Trays made of clear methylmethacrylate powder 
and monomer would require polishing on both sides which would render them 
useless in this method. Otherwise, the cast and the counter would have to be 
tin-foiled, which would complicate the procedure considerably without having any 
advantage. The Perspex tray is rigid enough for the purpose, and it can be ob- 
served as a translucent, equally thick base layer of a denture made on an anatomic 
cast. 
ADAPTATION OF THE TRAY 


The transparent tray is carefully adapted in the mouth. This is the most 
important step of the procedure. The tray is centered in the mouth and held in 
position by the assistant. Immediately, the great advantage of the Perspex tray 
becomes apparent. All muscle attachments are very clearly visible when the ap- 
propriate active or passive muscle movements are made. The outline of the denture 
is marked on the tray with a wax pencil, and the tray is cut to correspond to this 
outline. After the tray has been reduced labially and bucally to such a size that no 
muscle movements interfere with its position, the post dam is traced. It is advisable 
to extend upper dentures posteriorly to the vibrating line for patients with very 
flat palates, or with a torus palatinus which extends so far anteriorly that the 
denture would be too narrow in the median region and be liable to fracture. For 
all other patients, the size of the upper denture should be only large enough that 
the denture-bearing area can comfortably stand the pressures of mastication. It 
should be cut out on the palate in order to leave as large an area as possible un- 
covered by the denture. This will greatly increase the comfort of the patient. 

The posterior border of the tray and of the upper denture should be as follows: 
when the masseter groove is worked out, the border of the tray follows the 
pterygomaxillary notch, but runs forward parallel to the ridge in the area of the 
soft palatine glands. Care should be taken that the greater palatine foramen 
is well inside of the tray. The anterior palatine border is either just posterior to 
the rugae or within the most posterior rugae. By careful palpation with a blunt 
instrument (a filling instrument with a knob) the suitable and most displaceable 
line to traverse the hard palate can be located easily. Frequently, the anterior 
palatine border must follow a comparatively narrow line (1 to 1.5 mm. wide) 
exactly, in contrast to all other border areas which allow for much greater freedom. 
The palpated palatine border is marked with an indelible pencil on the mucous 
membrane, the tray is inserted, and the marked line is traced again on the tray 
with the wax pencil. The tray is trimmed accordingly (Fig. 1). Then the 
tray is inserted and pressed with the fingers against the tissues; several ischemic 
areas will become visible, according to the varying resilience of the mucous mem- 
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brane. Just as the dermatologist presses a glass spatula on the skin in order to see 
more clearly the condition of the tissue, so can we employ the transparent tray 
molded onthe anatomic cast to make the properties of the underlying tissue visible. 

There are definite areas which always become ischemic under pressure. They 
are in the areas of (1) the fovea palatine, (2) the maxillary tuberosity, (3) the in- 
cisive fossa, and (4) the buccal or labial side of the maxillary alveolar ridge 
where ischemic areas appear due to irregular resorption. The soft tissue covering 
the bone in these areas is thinner than over other areas. All of the less resilient 
areas which appear ischemic are marked with a wax pencil on the tray and are 
relieved by grinding out the tissue side of the tray (Fig. 2). 


Fig. 1—The outline of the denture and the areas requiring relief are marked on the trans- 
parent Perspex tray. 


Fig. 2.—The transparent tray has been trimmed to size, and areas which produce ischemia 
when under pressure are relieved. 


When this most important part of the impression is finished, even finger pres- 
sure on the tray should not produce uneven circulation of blood under the tray. 
The visual observation for the fitting of the tray is made possible because no handle 
has been attached to the tray. Thus the adaptation of the tray under the direct 
control of the eye presents no obstacle. 
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Red compound, not thicker than a matchstick, is melted on to the entire border 
of the tray. Not more than one-fourth to one-third of a stick of compound is re- 
quired for one tray. The compound is softened evenly by a blowpipe flame, 
quenched in warm water, and the tray is inserted. The compound on the border 
is muscle trimmed in sections, and any compound which flows into the alveolar 
groove is removed carefully. It is also important to remove any compound which 
might have been pressed beyond the anterior palatal border (Fig. 3). In the soft 


Fig. 3. 


Fig. 4. 


_ Fig. 3.—The borders of the tray are corrected with modeling compound. 
Fig. 4.—The completed upper impression with the zinc oxide-eugenol paste wash. 


region of the palatine glands, some green compound may be added to provide 
additional pressure. With such a seal, perfect retention must be achieved so it 
will be difficult to remove the tray from the mouth. Finally, a thin layer of zinc 
oxide-eugenol paste wash is made in the tray under moderate finger pressure 
(Fig. 4). The paste which flows over the labial and buccal borders is muscle 
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trimmed. The impression is removed from the mouth after the paste has set 
firmly and after all of the paste which has flowed over the compound on the pala- 
tine border of the tray is cut off with a sharp knife. The impression is held 
in position by adhesion as well as by atmospheric pressure. Adhesion is the major 
factor in keeping the impression and denture in position because this impression 
method secures a much more uniform adaptation of the denture than can be 
achieved with any other impression method. The film of saliva between the den- 
ture and the denture-bearing tissues is equally thin. 


THE LOWER IMPRESSION 


The lower impression is made in the same way. The transparency of the 
Perspex tray makes trimming it so simple that no muscle attachments interfere with 
the stability of the tray. It makes it easy to find the correct length of the lingual 
flange of the tray. All muscle attachments which interfere with the fitting of 
the tray show clearly through the transparent, anatomically fitted tray when the 
appropriate muscle movements are made (Fig. 5). The mylohyoid ridge and 
the retromolar pad are relieved carefully. After the tray has been trimmed and the 
necessary relieving is done, and no ischemic areas are visible through the tray, the 
border correction is made with a small amount of red compound. It is important 
that the compound be restricted to the small border area, and that any compound 
which might flow into the tray be cut away with a knife. This is particularly im- 
portant in the retromolar fossae and the mylohyoid grooves. The retromylohyoid 
eminence may be built up by adding a very little green compound, because addi- 


tional pressure can be exerted in this area and this will increase the stability of 
the denture (Fig. 6). Finally, a zinc oxide-eugenol paste wash completes the im- 
pression (Fig. 7). 

Casts are made in the impressions without boxing. To add a new limit to the 
impression by means of a wax strip is somewhat arbitrary. The impressions can 
be removed from the casts easily, and the borders are perfectly outlined (Figs. 8 
and 9), 


COMPARISON OF METHODS 


In this method the Perspex tray is a transparent layer one-sixteenth inch thick 
which covers the impression side of an anatomic denture base. This base is 
adapted to the denture-bearing area under the control of the eye. Such a perfect 
fit is achieved that absolutely even pressure is exerted over the entire area. 
The adhesion is increased so much that the size of the upper denture can be 
limited to such an area as will support the pressures of mastication (Fig. 10). 

In all other methods, the very moment the tray (loaded or unloaded with 
impression material) is placed into position, the impression area is obscured. It 
is left to the art and knowledge of the dentist to work out the impressions of the 
muscle attachments, and to read the finished impression in order to find out 
whether all the necessary landmarks are recorded thereon. By other methods, 
it is impossible to make allowances for the varying resiliency of the soft tissues. 
Therefore, the upper denture is overextended in various areas in most cases. 
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Fig. 5.—The lower transparent tray trimmed and relieved. 


Fig. 6. 


Bag. 7. 


Fig. 6.—The transparent lower tray with the borders corrected in compound. 
Fig. 7. The lower impression completed with zinc oxide-eugenol paste wash. 
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Fig. 8. 


Fig. 9. 


Fig. 8.—Upper stone cast. 
Fig. 9.—Lower stone cast. 


Fig. 10.—Completed upper denture. 
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The Perspex tray impression method is much simpler and easier because 
the muscle attachments, the varying resiliency of the mucous membrane under pres- 
sure, and the maintenance of a good blood circulation under the denture can be 
observed visually. With no other method is it possible to restrict the size of 
the upper denture without sacrificing a good retention. The adhesion is increased 
so much by the better adaptation of the transparent tray (Figs. 11 and 12). 


Fig. 11. 


Fig. 12. 


Fig. 11.—Completed lower denture. 
Fig. 12.—Completed lower denture. 


DISCUSSION 


The overextension of upper dentures to the vibrating line has been regarded 
as essential and unavoidable for retention. Therefore, the dentures were shaped 
in such a way that additional pressure was exerted on the softer border tissue to 
ensure a perfect valve seal. It has escaped some observers that in time the valve 
seal does not work effectively because of the resorption of the tissue which bears 
the greater pressures. The dentures are no longer held in position by atmos- 
pheric pressure then, but by adhesion. The adhesion of the dentures is increased 
at the same time for the same reason. The dentures are “settling in.” This is a 
vague description of the fact that under the pressure of the dentures, the harder or 
less resilient areas of the jaws are undergoing more resorption than are the 
areas which are softer, and not pressed so greatly. The entire denture-bearing 
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area is then more evenly contacted, and there is a better adhesion than when the 
dentures were first inserted. 

The impression method described is an attempt to achieve a better fit by better 
adhesion right from the beginning without neglecting the use of atmospheric 
pressure as a retentive force. The most important part of the method is the equal- 
ization of the pressure of the denture against the entire denture-bearing area by 
controlling it with the eye. This is achieved by correcting the transparent tray 
so no ischemic areas appear when the tray is seated under pressure. The border 
correction with the modeling compound is necessary to make the muscle trim- 
ming easier. On the palatal border, the compound is added to make the valve 
seal, which is necessary for atmospheric pressure to be effective. The final zinc 
oxide-eugenol paste wash secures the most intimate adaptation of the impression 
to the denture-bearing area and increases the adhesions. By this method, the over- 
extended denture can be dispensed with in most cases. The arch-shaped upper 
denture is the usual one. It fits not inferior to the overextended denture, but with 
greater comfort for the patient and a longer-lasting good fit. 
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THE GENIAL TUBERCLE SPACE IN FULL LOWER DENTURES 


E. T. Laws, D.DS., BS. 
Pittsburgh, Pa. 


[‘ OBSERVING the many problems that arise in the course of constructing 
the full lower denture, one type has caught my attention. It is the patient with 
a mandible having high genial tubercles. 

In the usual procedures employed in the construction of full lower dentures, 
the impressions, the jaw relation records, and the development of balanced oc- 
clusal contacts are routine, and, where normal conditions prevail, the dentures are 
usually satisfactory. But the routine procedures are not adequate for those 
patients who have high genial tubercles. The necessary balanced occlusal con- 
tacts cannot be maintained by the accepted procedures. 

The dentist must be able to determine the needs of the mandible with a high 
genial tubercle before making the impression. When careful examination reveals 
that the genial tubercle is high, he should be prepared either to modify this con- 
dition or to alter it completely by surgery. Only after surgery has been completed 
along the lines to be suggested is it possible to obtain the necessary length of the 
lingual flange that is recognized as a prerequisite for a well-fitting lower denture. 

The location of the genial tubercle distinguishes a mandible with a sublingual 
fold and a sublingual fold space sufficient for retention from one not having a 
sublingual fold and sufficient sublingual fold space. 


CLASSIFICATION OF MANDIBLES AND SUBLINGUAL FOLDS 


Normal or Simple Types 


. The ideal type of mandible with a sublingual fold and sublingual fold 
space (Fig. 1). 

. A mandible having a lingual undercut (Fig. 2). 

. A ridgeless mandible with a high sublingual fold (Fig. 3). 

. A mandible with a draping floor without anterior lingual interference, 
and with adequate fold space when the tongue is in function (Fig. 4). 


Difficult Types 


. The most difficult type of mandible with high genial tubercles. Note the 
ridgeless mandible with the draping floor level (Fig. 5). 
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Fig. 1.—Sagittal section of the ideal type showing a the sublingual fold and 0b sublingual 
fold space. 


Fig. 2.—A denture in place in relation to a the sublingual fold and 0b sublingual fold 
space, with the tongue in a retruded position. 


Fig. 3.—A denture in place in relation to a the sublingual fold and 0b sublingual fold 
space, with the tongue in a retruded position. 


Fig. 4—A denture in place in relation to a the sublingual fold and with 0b no sub- 
lingual fold space when the tongue is in a retruded position. 


Fig. 5—A denture in place in relation to a sublingual fold and having b no sublingual 
fold space when the tongue is in a retruded ‘position. 





J. Pros. Den. 
608 LEWIS September, 1954 


2. The mandible with a draping floor and a sublingual fold, but without fold 
space (Fig. 6). 
3. The mandible with a draping floor and with a tubercle (Fig. 7). 


Fig. 7—A denture in place in relation to a the sublingual fold and 0 no sublingual 
fold space when the tongue is in a retruded position. 


Fig. 8.—Left: A ridgeless mandible having a a sublingual fold but 0b no sublingual 
fold space and c a slight ridge. Right: The same mandible after repositioning a _ the 
sublingual fold, providing 0b the sublingual fold space and ec a slight ridge. 


4. The mandible with a sublingual fold, but no sublingual fold space (Fig. 8). 

The crux of the problem is simply a matter of providing adequate space 
in the anterior lingual region. If a sublingual fold is present, but with insufficient 
space, the necessary fold space must be created surgically, depending upon the type 
of mandible. 
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CREATING SUBLINGUAL FOLD SPACE 


The following technique is suggested for obtaining the necessary fold space. 

Make an incision on the lingual side of the mandible from the cuspid to the 
cuspid region, about 3 mm. in front of the submaxillary caruncles. Spray Hemolox 
(a hemostatic coagulant which aids granulation and is germicidal) into the open 
incision. The lingual tissues will fall back making a sublingual fold and sublingual 
fold space. To preserve the sublingual fold, suture a 1 inch length of sterile 
alcohol lamp wick wrapped in one or two layers of gauze, on the crest of the 
ridge and suture the sublingual fold to the gauze (Figs. 9, 10, and 11). 


Fig. 9—A wick a is sutured to the crest of the ridge. Sutures 0b attach the sublingual 
fold to the wick. 


Fig. 10.—A denture in place before operation and with the tongue in rest position. Note 
there is no sublingual fold space a to seal the denture properly. Surgery is indicated. 


Fig. 11—A denture in place in relation to a the sublingual fold and 0b sublingual fold 
space. The sublingual fold space was obtained by surgery. 
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The patient is instructed to reduce the tongue motion, and to maintain a rest 
position. The patient must report for observation on the following two days, 
and generally on the third day the gauze may be removed. 

If the patient has a complete lower denture, it must be recontoured so it will 
not impinge upon the operated region and traumatize it. If the patient is not 
wearing dentures, a section of a cotton roll should be kept under the tongue for 
a few days to permit healing without interference. 


THE GENIAL TUBERCLE 


The simple case is one in which the sublingual fold runs parallel to the ridge 
posteriorly with a sublingual fold space when the tongue is in a functional posi- 
tion. The most difficult case is one in which the sublingual fold dips down and 
curves posteriorly, leaving a hard pointed spine on the lingual side of the mandible 
at the midline. When the tongue is in function, there is usually no sublingual 
fold space. Therefore, it becomes difficult to obtain a border seal. Surgery is 
indicated (Fig. 12). 


Fig. 12.—An exposed genial tubercle a, the sublingual fold 0b, the crest of the ridge c. 
Note this is an almost ridgeless mandible with a high genial tubercle. 


REMOVING A HIGH GENIAL TUBERCLE 


Make an incision over the crest of the ridge from the region of the cuspid 
to the cuspid. Expose the genial tubercle (Fig. 12). Be careful not to mutilate 
the sublingual fold. Release the genioglossus muscle that attaches to the genial 
tubercle. Reduce the tubercle to the level of the residual ridge of the mandible. 
Be sure to aspirate thoroughly to make sure all bone spicules are removed. Then 
suture the soft tissues. 

The mandibles which have been described have caused many failures in 
denture construction despite the skill of the operator. Unless the dentist becomes 
familiar with, and understands, the techniques for surgical preparations of the 
mandible, he will have difficulty in establishing true and lasting denture borders. 
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PHYSICS OF MANDIBULAR MOVEMENT RELATED TO FULL 
DENTURE CONSTRUCTION 


L. E. Kurta, D.D.S. 
Chicago, IIl. 


HE SCIENCES of physics and physiology are directly associated with, and 
Te responsible for, mandibular movement. Our comprehension of this move- 
ment increases with the general advance of these sciences and their adaptation 
to our field. Wilson was one of the first dental investigators to combine these 
sciences for an interpretation of the direction of mandibular movement. He 
wrote, “The function of a muscle fiber is to draw its inserted end towards its 
origin in a straight line. Two or more muscles that are not parallel but acting 
simultaneously will produce a resultant action. The resultant action is influenced 
by the ratio of the power of the muscles involved as well as by the direction of 
their individual activities.” He then erected the well-known parallelogram of 
forces, shown in Fig. 1, which is still used today as an interpretation of the 
physics of mandibular movement by some clinicians. Wilson further states that 
as “the resultant (of the masseter, internal pterygoid, and temporal muscles) is 
at right angles to the occlusal plane, it is evident that the whole force of these 
muscles is expended upon the bolus of food and not any portion of it upon the 
condyle. Therefore, the condyle is not a fulcrum and the mandible is not a lever 
of the third class.” 

Wilson describes his parallelogram of forces to find its resultant on the left 
side of the skull. To be consistent, another such drawing should have been made 
for the resultant of these muscles on the right side of the skull. For it is the con- 
tractions of the musculature on both the right and left sides which result in 
mandibular movement. When two sets of such forces are then applied to the 
mandible, we have what is known in physics as parallel forces. We find then 
that these parallel forces not only exert a resultant pull upon the body of the 
mandible but also tend to make it rotate. This phenomenon is more descriptive 
of what actually happens in the condylar region of the mandible, where in mas- 
ticatory movements we have both translation and rotation. 

Mandibular movements can be divided into functional and nonfunctional 
movements. The functional or chewing movements toward centric occlusion 
are the most powerful movements which can be exerted by the mandibular mus- 
culature. This movement, as viewed in the condylar region, is a combination 
of both rotation and translation and is primarily initiated by the masseter, tem- 
poral, and internal pterygoid muscles. The nonfunctional movements, which 
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have unfortunately been confused with the chewing movements, have also been 
called mandibular glides. Their direction is determined by the inclined planes 
of the posterior teeth, the lingual surfaces of the upper anterior teeth, and by the 
condyle path. In an edentulous individual, the direction of the mandibular glide 





Fig. 1.—Dr. G. H. Wilson’s depiction of the resultants of the muscles of mastication. 


is determined by the condylar path, and what ever tracing device is interposed 
between the upper and lower ridges. The nonfunctional movements are com- 
monly referred to as right and left lateral, and protrusive. As a corollary, the 
terms working and balancing sides, for a right or left lateral movement, are er- 
roneously used by many authors. For the mandible in function in a chewing 
stroke does not assume this idealized position in a true working occlusion as 
presented in most text books on this subject (Fig. 2). The nonfunctional move- 
ments, as viewed in the condylar region, are translatory in nature and primarily 
motivated by the external pterygoid muscle. 

The tonus of the muscles attached to the mandible holds it in its physiologic 
rest position. When the mandible is in motion, the contraction and relaxation of 
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its attached muscles are responsible for these movements. This muscular effort 
is called a force. Winkler,’ in his Textbook of Orthodontia Mechanics, as trans- 
lated by Prof. R. S. Swinton of the University of Michigan, divides forces into 
active and passive: “Forces that cause motion are called active forces and are 
always accompanied by resistance or reactions that may be called passive forces.” 
The mandibular teeth in a functional or chewing motion exert an active force 
upon the bolus of food, while the maxillary teeth would exert a passive force. 
When the mandible stops its movement toward centric relation, due to the re- 
sistance of the bolus of food, or if no food is present and the occlusal surfaces of 





Fig. 2.—Photographs obtained from Dr. G. W. Clapp’s book Prosthetic Articulation. 3 and 
a 


4 depict the classic appearance of a denture in a working bite on the left side, while and 


6 present the appearance of the teeth on the left side in a balancing bite. 


the teeth come into contact, equilibrium is reached. At that moment the passive 
forces, inherent in the maxilla because of the fixation of the skull to the vertebral 
column by its musculature, are equal to the active forces exerted by the 
muscles attached to the mandible. 
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This active force of the mandible can be graphed as to direction, sense, and 
magnitude, but in reality what we are graphing is the resultant effect of all the 
mandibular musculature. “Since it is a matter of indifference in resultant effect 
whether the force is applied on the top of the bar or hangs below, and the point 
of application may be anywhere on the line of action of the force, it is enough 
to know the line of action instead of the point of application.”* We can, therefore, 
trace the movement of any point on the mandible to find the “line of action” 
or direction of its muscular force. The usual mandibular point traced is the in- 
cisor-point or the contact point of the two lower central incisors. This point can 
either be graphically traced—as for instance, in obtaining a Gothic arch tracing— 
or an indicator can be rigidly attached in the interproximal space between the 
two lower central incisors, and photographed. The movement of this point will 
be the resultant of all the muscular force responsible for the directed mandibular 
movement, and will be discussed in its projection to the three planes of space, as 
front view (frontal), side view (sagittal) or top view (horizontal). 





Fig. 3.—Stroboscopic picture of an indicator placed at the incisor point and photographed 
in the horizontal plane. The resultants of the nonfunctional movements are demonstrated 
by the Gothic arch L.L.—C.—R.L. The functional movement is depicted by the masticatory 
stroke posterior to centric of the Gothic arch obtained at the occlusal level. 


Fig. 3 is a stroboscopic photograph of such an indicator attached to the 
mandible at the incisor point of a patient with a normal complement of teeth 
and occlusion, and photographed in the horizontal plane. The resultants of the 
nonfunctional glides which are responsible for the formation of the well known 
Gothic arch, are clearly indicated. The chewing stroke can be seen to be pos- 
terior to the centric position as indicated by the Gothic arch. The direction into 
centric occlusion is backward from a protrusive relation, or laterally backward 
from a right or left lateral position. The direction into centric occlusion from 
a functional chewing stroke is always forward and upward. 


Fig. 4 in the sagittal plane depicts the great differences between the non- 
functional glides responsible for the Gothic arch, which are translatory, as com- 
pared to the resultants of the functional or chewing stroke, which are translation 
combined with rotation. Fig. 5, a frontal view of the same movement, completes 
the picture in the three dimensions of the direction of these resultants and also 
shows the dissimilarity between the functional and nonfunctional movements. 
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Translation has been defined as follows: “The path of a moving body is 
the totality of the paths of its component particles. If these paths all have the 
same length, the motion is pure translation. Translation may take place along 
either a straight or a curved path.” “A body is said to rotate when every particle 





Fig. 4.—Sagittal view of the resultants of the nonfunctional mandibular movement com- 
pared to the masticatory stroke. 





Fig. 5.—Frontal view again demonstrating the dissimilarity between the functional and 
nonfunctional movements. R.L.—C—L.L. are the nonfunctional resultants. 


in its body describes concentric circles around some common axis . . . which may 
be outside the body .. .” or “. . . the axis may pass through it.” “Translation 
and rotation may take place at the same time. In that case the body at any in- 
stant is rotating about an instantaneous center, which itself is moving along a 
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straight or curved path.’”* The definition admirably fits the one which is used by 
Dr. Harry Sicher when he describes the temporomandibular joint, as a “hinge joint 
on a movable socket.” The resultants for functional movements are therefore 
associated with rotatory and translatory movements of the condyle, while the 
nonfunctional movement resultants are associated only with translatory move- 
ments. These differences are studied under dynamics, which has been defined 
as “the science of motion and the forces acting on the mass of the body.” In addi- 
tion we have to understand statics, “the science of equal or balanced forces.” To 
simplify the definitions of our problem, we would have dynamics as the study 
of the resultants of functional and nonfunctional movement, and statics when the 
active forces of the mandible equal the resultants of the passive forces of the 
maxilla; viz. when centric occlusion is reached. 

The foregoing review of the physics of mandibular movements has its 
clinical application in every branch of dentistry. We, however, will confine our 
discussion to prosthetic problems as related to full denture occlusion. Everyone 
is acquainted with the various schools of thought with different geometrical ideals 
for prosthetic occlusion. It has been impossible for any one of these schools of 
thought to prove that its theories are correct, or the best, or the only ones which 
will work. That all of these various theories will give the patient a functional 
occlusion cannot be denied. The common denominator for success is the operator’s 
ability to obtain centric relation, the most important static relationship between 
the dynamic functioning mandible and passive maxilla. The fact that these 
radically different theories of occlusions will function verifies Wilson’s contention 
that the “condyle is not a fulcrum and the mandible is not a lever of the third class.” 

Subjectively, I cannot substantiate the determination of a theory of occlusion 
on nonfunctional movements, but I could scientifically support a theory of occlu- 
sion based on a knowledge of the direction of the resultants of functional mandib- 
ular forces. Irrespective of the geometrical ideal used to determine the occlusion 
for full dentures, when centric occlusion is reached with no bolus of food inter- 
posed, the dentures will usually remain stable, for equilibrium has been reached. 
Retention of the dentures in this position is increased, because the active muscular 
force of the mandible will keep both dentures in place, on their ridges. It is 
when food is interposed between the occlusal surfaces and the mandible is ac- 
tively engaged in mastication that retention and stability of the dentures becomes 
a problem. 

The direction of the active resultant forces of the mandible are usually re 
ferred to, and continued at right angles to the occlusal or incisal surfaces. Fig. 6 
demonstrates this physical phenomenon in the sagittal plane for the anterior teeth 
and in the frontal plane for the posterior teeth. These lines perpendicular to 
the inclined planes of the occlusal surfaces will continue until the active force is 
dissipated. It can be seen that the placement of the occlusal surfaces is responsible 
for the stability of the dentures in function, for force applied on one point on a 
denture is referred over the entire denture base. 

Dr. Jesse V. Boswell of Springfield, Missouri, has made a working model 
which admirably illustrates this point. Fig. 7 is a photograph of this model on 
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the frontal plane. The upper right first molar is fixed, but the lower right 
first molar is attached to a movable base. The direction of the movement of this 
base into centric occlusion is similar to that of the resultant of a functional mastica- 
tory stroke in this plane, and is diagonally upward and medial. The lower tooth 


hf 
ry 


Fig. 6—A and B are sagittal views of the central and cuspid while C and D are frontal 
views of the second bicuspid and second molar. The direction of the arrows signifies the 
dispersion of occlusal forces at right angles to the inclined planes of the teeth. 





Fig. 7—A working model designed by Dr. Jesse V. Boswell to demonstrate the effect of 
occlusal forces on the mandibular denture. The numeral 1 signifies a Monson pitch to the 
occlusal surface. When the teeth are in contact, the denture base is in contact with its 
ridge on the left side. 


is imbedded in a wooden denture base, which is loosely attached to a simulated 
ridge by a pin. There are no teeth on the left side, to emphasize the action of the 
forces which are exerted on the opposite side of the lower denture base. The 
numeral 1 on the teeth signifies that the occlusal pitch from buccal to lingual is 
Monson in character ; i.e., the buccal surface of the lower tooth is at a higher level 
than the lingual surface. It can be seen that when the teeth are in occlusion, the 
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denture base is in contact with the ridge on the left side. Ifa bolus of food, repre- 
sented by a piece of rubber tubing in Fig. 8, is now placed over the occlusal sur- 
face of the maxillary molar and the teeth are not in contact, the mandibular den- 
ture is still stable. In Fig. 9 when the rubber tubing is directly between the occlu- 








Fig. 8.—The interposition of a bolus of food as simulated by a piece of rubber tubing is 
interposed between the occlusal surfaces. 





Fig. 9.—When contact is made between the bolus of food and the occlusal surface and 
force is further applied, the denture base leaves the ridge on the left side. 


sal surfaces and force is applied to the lower base, the left side of the denture leaves 
its ridge. This experiment demonstrates that the forces applied through the 
mandibular tooth being perpendicular to its surfaces, passed outside the ridge 
area and the fulcrum pin of the lower denture base, and caused this unstable 
condition. 
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Provision on the model has been made to rotate both teeth to position number 
2. The occlusal surfaces are now in the exact opposite occlusal pitch from the 
previous experiment (Fig. 10); the buccal surface of the mandibular tooth is 
below the horizontal level of the lingual surface, or in an anti-Monson or Pleasure 
curve. Fig. 11 demonstrates the effect of the interposition of the tubing between 





Fig. 10.—The molar teeth are rotated to position 2. The occlusal surface is now in an 
anti-Monson or Pleasure curve. 





Fig. 11—When force is applied to squeeze the bolus of food, the denture base on the 
left side remains in contact with the ridge. Compare this photograph with Fig. 9. 


the occlusal surfaces with force applied and to the lower base, and the denture has 
not moved from its position on the left side of the ridge. This is due entirely to the 
fact that the occlusal forces are now placed within the ridge area. ‘fhe great dif- 
ference between the positions of the left denture base in this illustration and Fig. 
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9 can be clearly seen. The apparatus and all other conditions are identical 
for both illustrations, except that the pitch of the occlusal surface of the contact- 
ing teeth were changed. This experiment graphically illustrates the importance 
that the positioning of the occlusal surfaces of the dentures has on denture 
stability, and bears out MacMillan’s contention that it is the denture base on the 
opposite side from the position of the bolus of food, which provides the balance 
and stability of the lower denture. 


B 





Fig. 12.—Diagrammatic sketch of a frontal view of the right and left first molars set to 
an anti-Monson or Pleasure curve. 


Whatever method is used to position the occlusal surfaces of the artificial 
teeth, they will have to overcome the resultants of the functional muscular force 
exerted on the mandible and their position should aid denture stability. To ac- 
complish this end, I set the posterior teeth to a flat plane of occlusion from 
a sagittal view, while from a frontal view these teeth are set to an anti-Monson 
or Pleasure curve (Fig. 12). By so doing,’ I believe that I am taking a realistic 
view of occlusion and the physics involved in full denture construction rather than 
basing my occlusion upon a geometric or articulator ideal, hypothesized on 
nonfunctional movements. 


SUMMARY 


The physical terms used in relation to mandibular movement were explained. 
The differences between the resultants of functional and nonfunctional mandibular 
movements were compared and found to be dissimilar. A working model, de- 
vised by Boswell, was explained to show the differences that occlusal pitch made 
in stability of the lower denture. The physics involved in functional mandibular 
movement should be basis for the occlusal surfaces of the posterior teeth used in 
full denture construction rather than the acceptance of an idealized occlusion 
based on nonfunctional movements. 
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TRANSFERRING FACIAL SURFACES FROM THE IMPRESSION 
TO THE DENTURE 


CLARENCE H. BLancuarp, D.D.S. 


Los Angeles, Calif. 


T IS USUALLY desirable to utilize pouches in the facial musculature for assist- 
I ance in retaining a full lower denture. This is especially true for patients with 
extreme resorption and so-called “inverted ridges.” 

It is easy to cover the facial surfaces of impressions with stone, but over- 
hangs are created in the cast above the stress-bearing areas. These lock a prop- 
erly extended trial base, and prevent its withdrawal for use. 

The remedy is to cut into, but not sever, the facial portions of the cast, starting 
from the outside of the cast and cutting in toward the deepest part of the undercut. 
This line normally follows the external oblique ridges, and the labial margin of the 
‘stress-bearing area. The cuts may be made with a pair of thin abrasive disks ° 
mounted together on a mandrel. The cuts are made all the way through, except 
for islands or pillars of stone which are retained at suitable intervals. Then the 
overhanging parts are fractured away. These pieces are saved for replacement 
later. 





Fig. 1.—Cast flasked ready to receive the denture base material. Note the line where 
the buccal and labial segments were removed and reset. Also note that an adequate bulk 
of flasking stone holds the reset pieces. 


After the try-in is completed, the wax denture is returned to the cast, and the 
facial contours are restored by setting the parts of the cast which were broken off 
and saved, back into their original positions. They are fixed in position with a thin 
mix of oxyphosphate of zinc cement. 

: The wax-up may now be completed for flasking. A large flask should be 
used in order to build lateral support for the restored portions of.the cast (Fig. 1). 


Received for publication March 6, 1954. 


617 S. Ottve Sr. 
Los ANGELES 14, CALIF. 











A METHODICAL APPROACH TO THE ANALYSIS OF STUDY CASTS 


STANLEY B. CuHEsTNER, D.D.S. 


Mt. Vernon, N. Y. 


LTHOUGH THE USE of study casts is mentioned in almost all discussions 
A of oral diagnosis, there is surprisingly little literature on the subject. The 
purpose of this article is to indicate a methodical manner to analyze study casts 
in order to derive the most information possible from them. 

For the study casts to be valuable, the following areas must be sharply defined: 
the teeth, hard palate, gingivae, mucobuccal folds, frenuli, muscle attachments, and 
retromolar pads. The impressions should be clear and deep. 


FABRICATION OF STUDY CASTS 


Vibrate a hard white stone into the impressions, and after the initial set has 
taken place, immerse them in water or a 2 per cent K:SQO, solution. Separate 
them within one hour to prevent a powdery surface on the casts. Remove bubbles 
and imperfections from the casts and soak them in liquid shampoo. After thirty 
minutes, remove the casts from the shampoo, dry them on a paper towel with 
the teeth down, and buff them with a rag wheel on a lathe. This will result in clean 
polished casts on which the facets on the teeth will be clearly visible, and the 
gingival tissue at the necks of the teeth will be accentuated. 

Mount the casts on an adjustable articulator in centric relation. Do not confuse 
centric relation with centric occlusion as they are not necessarily the same. 


USE OF STUDY CASTS IN DIAGNOSIS 


Note the following features on the casts: 

1. Arch forms. Symmetry in the arch form can be checked both by eye, and 
by comparing the lateral width from each side to the median raphe. 

2. Plane of occlusion. An even line of occlusion rising in a slight upward 
curve in the maxillary molar region is desirable. Notice whether there is a col- 
lapse due to missing teeth or an open bite, causing an uneven plane of occlusion. 

3. Midlines. If the maxillary and mandibular midlines do not coincide, or if 
the midline of the teeth does not coincide with the midline of the face, it may be 
due to shifting of teeth or segments of the arch, or disharmonious growth. The 
direction and location of the shift may be clues to the cause. 

4. Gross sizes of maxilla and mandible. If the gross sizes of maxilla and 
mandible are not in harmony, a Class II or Class III malocclusion may be the 
result. 


Received for publication March 1, 1954. 

















Volume 4 ANALYSIS OF STUDY CASTS 623 
Number 5 


5. Vertical dimension. The study casts provide an accurate record of the 
original vertical dimension before any prosthetic appliances are constructed. 

6. Vertical and horizontal overlap and crossbite relations. 

7. Relationship of maxilla to mandible. 

8. Relationship of maxillary teeth to mandibular teeth. 

9. Malposed, tipped, rotated, extruded, and intruded teeth. Note how the 
malposed teeth affect the occlusion. In areas of extrusion, the line formed by the 
gingival necks of the teeth can be helpful in determining if the alveolar process 
has grown downward, or if the teeth alone have extruded. 

10. Architectural form of teeth, shape of cusps, and incisal guidance. It 
should be noticed whether these are in harmony with each other. 

11. Contour of teeth and length of crowns. Examine the casts to see which 
teeth are suitable for abutments. It can be easily determined whether proposed 
abutments for fixed bridgework are parallel. 

12. Missing teeth. 

13. Fanning of anterior teeth. This may indicate periodontal breakdown, 
associated habits, or missing posterior teeth. 

14. Crowding of anterior teeth. Lack of arch width or disharmony between | 
the tooth and jaw size may cause crowding. 

15. Facets. They may indicate excessive trauma or wear. 

16. Discrepancy in the height of marginal ridges may cause food impaction. 

17. Plunger cusp action may cause food impaction. 

18. Gingivae. Note the position and condition of the gingivae, their rela- 
tionship to the crowns of the teeth, and the presence of festoons, clefts, or hyper- 
trophied tissue. 

19. Diastemata. Note the size and relationship to teeth. 

20. Tuberosities. They may be overhanging or reduced. The existence of 
adequate space to replace teeth can be determined from the casts. 

21. Saddle areas. Knife-edged, undercut, or normal areas can be seen on 
the casts. 

22. Tori. The presence of tori may affect the replacement of teeth. Casts 
help in determining whether they are operable, and how much bone must be removed. 


OTHER USES OF STUDY CASTS 


1. Records for the future. Study casts are valuable in indicating growth 
patterns in children, and changes in the adult detentitions. They can also be re- 
ferred to after orthodontic treatment or occluso-rehabilitation to compare the new 
occlusion with the old. 

2. Temporary fixed bridgework. After the teeth are prepared for crowns, 
alginate impressions of the study casts can be made, filled with quick-curing acrylic, 
and inserted in the mouth until the acrylic is set. This will reproduce the size and 
shape of the original teeth. 

3. Construct a model of proposed treatment in wax on the study casts. 
This enables the operator to judge more accurately the approximate appearance of 
jacket crowns and other restorations before the actual construction. 
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4. Balancing occlusion. The study casts, when mounted on an adjustable 
articulator, will give an indication of gross premature occlusal contacts. Check the 
lingual cusps of upper second molars. Also see if the lower cuspid is locked behind 
the lingual cusp of the upper bicuspid. 


SUMMARY 


The use of study casts is valuable in oral diagnosis. They should be carefully 
made, articulated on an adjustable articulator, and examined methodically. 


10 Park AVE. 
Mt. Vernon, N. Y. 








RESHAPING ABUTMENT TEETH FOR RECEPTION OF 
PARTIAL DENTURE CLASPS 


Louis Scuorr, D.D.S.* AND LAWRENCE H. CLtayMAn, D.M.D.* 


New York, N.Y. 


HE NEED FOR RESHAPING natural teeth for clasps has been apparent 

to partial denture men for many years, but while this procedure was advo- 
cated, no definite technique was presented. 

The New York Study Group? devised the techniques to be described. Our 
goal was to design the most efficient clasp denture possible with proper regard 
for esthetics, good engineering, hygiene, comfort, and physiologic tolerance. We 
had an additional objective of designing a partial denture of moderate cost. There , 
has been a tendency on the part of many teachers of this subject to go to extremes 
in achieving the ideal partial denture. Some feel that every partial denture should 
be of the precision attachment type, or that every abutment tooth should be covered 
with a jacket crown before a clasp is made. This is a costly way of producing a 
restoration for the patient. Others go to the opposite extreme of making an 


ineffective restoration of wrought wire clasps, soldered occlusal rests, and wrought 
bars and connectors. 


The partial denture design we advocate is the one-piece casting with cast 
clasps, connectors, and saddles in chrome cobalt alloy, with plastic to hold the 
porcelain teeth. 

In 1936 Tench wrote: ‘Many years ago, I conceived the idea that the ideal 
tooth to clasp would be one that was a true cylinder in peripheral form. If two 
or more teeth are to be clasped, the ideal would be to have all teeth true cylinders 
and the cylinders so arranged as to have their walls exactly parallel to one another. 

“A band of flat clasp metal could be so fitted to a cylinder as to glide gently 
up or down on it. With two cylinders and two bands connected with each other, 
with a lingual bar and saddles supporting teeth, we would have a theoretical partial 
lingual bar denture that could be slipped gently into place and held securely without 
spring pressure but by friction only. Such a device would not need stressbreakers 
because it could be fitted just loosely enough to settle slightly under masticating 
pressure and return to a floating state upon the supporting mucosa when this pres- 
sure was not applied. Such a partial denture would be a parallel to a properly 
designed prosthesis employing Chayes original bucco-lingual attachments.” 

Read before the Eastern Dental Society, New York, Nov. 5, 1953. 

Received for publication Feb. 11, 1954. 
*Instructor, Tufts College Dental School, Division of Graduate and Post-Graduate Studies. 
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The ideal clasp (Fig. 1) would have an occlusal rest seat with a floor at right 
angles to the long axis of the tooth, a wide flat lingual arm, and a buccal arm with 
one-third rigid and two-thirds tapered. The body of the clasp would be at least 2 
or 3 mm. wide. The arms of the clasp would be on the same level, and would be 
placed close to the cervical area of the tooth. This would allow for reciprocal ac- 
tion and reduce the leverage on the tooth. All the surfaces of the clasp would 
be in intimate contact with the tooth and have frictional contact. 


A. B. 





Fig. 1—Heroic model of the ideal clasp. 








Fig. 2.—The height of contour on teeth. 


Teeth were not designed by nature to have ideal surfaces for clasps (Fig. 2). 
The proximal surfaces of the teeth taper toward the cemento-enamel junction. 
When teeth are missing and migration occurs, the proximating edentulous surfaces 
are generally inclined, accentuating the undercut area. Schuyler’ states: “The 
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correction of axial tooth contours by grinding is most essential to facilitate satis- 
factory clasping of individual teeth as well as to align teeth in a manner to facili- 
tate group clasping. By corrective grinding, undesirable tooth contours can be 
eliminated, lines of greatest contour may be more favorably placed, and greater 
retentive values may be obtained.” The lingual surfaces of the lower bicuspids 
and molars have a height of contour which is close to the occlusal surface (Fig 3). 
If a cast clasp with a wide lingual arm is made for these unprepared teeth, it 
could have tooth contact only on or above the height of contour, and the cervical 
portion of the clasp would stand away from the tooth. This would be a loss of 


YUAN OQ 


Fig. 3.—A, Buccal view. Cross section of a cast clasp on an unprepared tooth. B and C, 
Mesial view. B, Undercuts waxed up. C, Cross section of a cast clasp on a prepared tooth. 
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Fig. 4.—Why do natural teeth need reshaping for clasps? 


efficiency and a site for food accumulation and future caries. According to 
Schuyler® “The areas where corrective grinding is most often indicated are: the 
distal contact points of cuspids, the lingual and, at times, the distal surfaces of 
lower bicuspids, the mesial and lingual surfaces of lower molars, the disto-buccal 
angle of upper bicuspids and the mesio-buccal angle of upper molars. All tooth 
surfaces which have been ground should be highly polished. Teeth so treated are 
not predisposed to caries.” The marginal ridges on the occlusal surface require 
reshaping in order to obtain an occlusal rest that is strong and will direct the stress 
of mastication along the long axis of the tooth. 
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Fig. 4 illustrates the objectives for reshaping natural teeth for clasps. These 
objectives can only be accomplished by a complete study of each dentition to be 
treated. The minimum requirements for this study are: (1) full mouth roent- 
genograms; (2) accurate articulated study casts; (3) prophylaxis which will 
supply the necessary visual and digital information of the remaining teeth and 
saddle areas; (4) case history including all oral habits. From this information a 
decision is reached as to which are to be extracted, which saved, and which altered. 
The supporting saddle areas are outlined, and the amount of relief or peripheral 
damming is determined. 

To aid in reshaping the teeth an Evslin Ivory Parallelometer (Fig. 5) is used 
to determine the bulges of the abutment teeth, the undercuts on the proximal 
surfaces, and to parallel the teeth on both sides of the arch. In instances where 
abutment teeth have a marked buccal or lingual angulation, it may be necessary 
to place jacket crowns to permit the vertical insertion of the partial denture. 


Fig. 5—The Evslin Parallelometer. It is used to locate tooth bulges and undercut areas, 
and to parallel teeth on both sides of the arch. 


The teeth are surveyed in the mouth (Fig. 6) by using a piece of graphite (the 
type used as a brush in a motor) mounted on a bur and used in a right-angle 
handpiece. The head of the handpiece is held on a plane parallel to the occlusal 
plane while marking the enamel bulges of the teeth to be prepared. The graphite 
is mounted on the bur by drilling a hole into it with a No. %4 round bur and a No. 
557 bur parallel to its side walls. Then the head of the No. 557 burr is cemented 
into the graphite. 

The teeth are reshaped with diamond instruments, smoothed with carborun- 
dum points, rubber disks and wheels and plastic disks, and polished with pumice 
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Fig. 7—A, B, and C, Grinding and polishing instruments for clasp preparation on natural 
teeth. 
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and tin oxide with brushes (Fig. 7). (The names of manufacturers are supplied 
not as an endorsement of their products, but as a guide to the size and contour 
of the instruments. ) 

Many men are squeamish about grinding teeth to reshape them because they 
are afraid they will penetrate the dentine and cause the teeth to decay readily. For 
this reason, we have cut through many teeth, both buccolingually and mesiodistally 
to show the thickness of the enamel (Fig. 8). Ifa tooth is not excessively worn 
or carious, the reshaping can be done with impunity, without the need for making 
a jacket crown or partial restoration on it. 


Fig. 8.—Section of teeth to show the thickness of enamel. a, Buccolingual section of an 
upper cuspid. b, Buccolingual section of a bicuspid. c, Buccolingual section of an upper molar. 
d, Mesiodistal section of an upper molar. 


The abutment teeth are prepared for clasps to provide a vertical line of in- 
sertion of the restoration, support, bracing, retention, and strength (Fig. 9). 
The abutment teeth are marked for height of contour with the graphite bur in 
the right-angle handpiece. The molars and bicuspids are flattened proximally 
with the No. 5X short shank stone in the right-angle hand piece. 

The tooth should be flattened sufficiently, not only to make it possible to place 
at least 2 or 3 mm. of the body of the clasp against the proximal surface, but also 
to reduce the size of the embrasure between the tooth and the truss. Large em- 
brasures between the tooth and the truss act as food traps and encourage caries 
in these areas. The lingual surface is also flattened with the No. 5X diamond 
point. The tooth is rechecked with the graphite bur to see if the height of con- 
tour is altered enough for proper clasping. The No. 5X stone is used to reduce 
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Fig. 9.—Preparation of teeth for clasps. 


Fig. 10.—Natural teeth prepared for clasps and rest seats. 


the buccal proximal angle in order to give bulk to the shoulder of the clasp. If the 
acuteness of this area is not eliminated, the resulting clasp is either thin and 
weak, or excessively bulky to be strong. The occlusal rest seat is formed in the 
molar with the No. 23 diamond instrument, and in the biscuspid tooth with the No. 
22 diamond instrument. The rest seat should be saucer-shaped (Fig. 10), and placed 





J. Pros. Den. 


SCHORR AND CLAYMAN September, 1954 


632 
at right angles to the long axis of the tooth, and have sufficient occlusal clearance 
to be strong. Thin rest seats are weak and break off in use. The rest seat is 
placed at right angles to the long axis because the tooth can most favorably sup- 
port axial loading.** Glickman states the principal fibers of the periodontal 
membrane are so arranged as best to meet forces along the long axis of the tooth. 
Synge has shown that 90 pounds of axial load will result in no greater displacement 
of the periodontal membrane than 5 pounds of transverse load. Upper cuspids 
are prepared for clasps by flattening the surface proximal to the edentulous area 
with the No. 5X diamond point. The palatal cervical surface is flattened with the 
No. 5X diamond point. Usually the cervical area is convex and does not have 
enough surface for flat contact. By flattening this area with the No. 5X and 
the No. IX diamond points at the contacting embrasure, a clasp with frictional 
contact can be obtained. The palatal rest seat is formed by running the No. 35 
wheel across the marginal ridge just above the cingulum. A definite seat is thus 
created which will transmit the forces along the long axis of the tooth and not 
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Fig. 11.—Teeth unsuitable for clasps. 


Lower cuspids and incisors are flattened at the surface proximal to the edentu- 
lous area with the No. 5X, and recontoured on the lingual cervical surface with 
the No. IX diamond points. An incisal step rest seat is used for these teeth. It is 
cut with the No. 35 diamond wheel, 1.5 mm. deep and 2 mm. long. 


In many instances teeth are unsuitable for clasps (Fig. 11). Teeth which 
have rampant carries or large silver or silicate fillings require protection with gold 
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inlays and crowns. Teeth with excessive tilting which cannot be corrected with 
crowns should be extracted. They are potential causes of trouble. Periodontally 
involved teeth with meager support and with cervical erosions require the splint- 
ing of two or three teeth by means of crowns. Teeth with anatomic defects such 
as peg lateral incisors require recontouring with porcelain, gold, or veneer crowns. 
Partially erupted teeth, which present insufficient frictional surface, require gingival 
surgery and recontouring with a crown. Where labial arms would be unsightly 
and cannot be eliminated, precision attachments in complete or partial crowns 
should be used. 
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REMOVABLE APPLIANCES FOR THE PRESERVATION 
OF THE TEETH 


ArtTHUR F. Scuopper, D.D.S. 


Kansas City, Mo. 


HE STONE AGE of dental practice, in which attention was given only to the 

mechanical repair of dental defects, has long since passed. Today, dental 
practitioners are working in an age of prevention. Dentistry is probably the 
only profession which exerts most of its time and effort in an attempt to elimi- 
nate a major portion of the work from which its practitioners obtain their liveli- 
hood. Today, also, the dental profession is assisting in the program which 
brings many millions of people the benefits of a fluoridated water supply, which 
will reduce dental caries substantially in the younger age groups. All of these 
things are evidence that the dental profession is concerned with the highest ob- 
jective of any health profession ; to prevent and control the diseases which it treats. 

Until an ideal program of prevention and control is fully effective, however, 
there is still need for the construction of appliances which will assist the pa- 
tient in preserving the remaining teeth. In this article, I intend to discuss 
the outline and design of partial dentures and other removable appliances, always 
keeping in mind the objective that such appliances must contribute not only to 
dental health, but to the total health of the patient. 

Many biologic factors enter into the problem of the construction of partial 
dentures. First, since normal teeth move within their sockets during function, 
it is imperative that substitute teeth used as replacement should also have un- 
impaired movement. This can be accomplished by the use of a stress breaker on 
all free-end saddles (Fig. 1). In order for a stress breaker to be of value to 
the abutment teeth, however, it must be constructed to function in all excursions of 
the occlusion, with the substitute teeth returning to their original position without 
any mechanical aid; i.e., the substitute teeth must function independently of 
the remaining teeth, thus eliminating any load on the abutments. Second, trau- 
matic occlusion is one of the most destructive factors for the dentition. The 
greatest traumatic damage usually created by the patient is in the grinding of 
his teeth at night, and in the act of swallowing. It is imperative, therefore, before 
impressions are made for the construction of a partial denture, that any traumato- 
genic condition present be eliminated by grinding the offending teeth. 

Many types of partial dentures are used, and although there is a place for all 
of them, no one design can be utilized successfully for all purposes. I will attempt 
to describe a few of the most common designs and the various indications for 
their use. 


Read before the American Denture Society in Chicago, Feb. 6, 1954. 
Received for publication Feb. 6, 1954. 


634 





Vemee* REMOVABLE APPLIANCES FOR TEETH PRESERVATION 635 

The full palate denture (Fig. 2), and the all-acrylic lower partial denture 
without clasps are used successfully when there are only a few teeth remaining, 
and when these teeth are not strong and have a doubtful future. When this 
design is used, additional teeth can be added as they are lost, and eventually the 
patient will be aware of the fact that he is wearing a complete denture. It has 
been my experience that the previous training of wearing a partial denture makes 
the patient’s adjustment to a full denture simpler, and often the remaining teeth 
become strong enough to eliminate the necessity for a full denture. This type 
oi partial denture is also indicated where the four incisors have been lost, and 
the cuspids are not available for bridge abutments, or in cases where six or more 


Fig. 1—A free-end saddle restoration with the stress breaker dismantled. 


Fig. 2.—A full-palate denture without clasps. 


anterior teeth are missing. In these cases, the full palate is carried posterior to 
the second molar so that it covers the tuberosity. When the full palate is used, 
three thicknesses of 0.003 inch tin foil should be placed around the necks of the 
teeth and in the interproximal spaces to provide relief and to protect the gingival 
margin when settling of the denture takes place. At first, wrought wire clasps 
are used on the full palate and full lower acrylic partial dentures (Fig. 3) for 
added stability. The clasps should then be cut off as soon as possible. 

The cast clasp partial denture is the most common type of partial denture, and 
it can be constructed so as to be of service in the preservation of the remaining 
teeth. However, in order to obtain this objective, the occlusal rest should be 
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eliminated, and a free movement stress breaker should be used on all free-end 
saddles. The reason for the elimination of the occlusal rest is that the rest on a 
cast clasp is too far from the fulcrum and, when a load is placed on the abutment 
tooth, a tipping of this tooth is brought about. There should, however, be some 


Fig. 3—An acrylic lower partial denture with wrought wire clasps for temporary re- 
tention. 


Fig. 4.—A bicuspid with a three-quarter crown prepared with a lug near the gingival 
margin in order to receive a cast clasp. 


Fig. 5.—The cast clasp in place on the three-quarter crown carrying out the contour 
of the tooth. 


type of rest for the cast clasp. This rest can be arranged by preparing the abut- 
ment teeth to accommodate a restoration designed with a lug near the gingival 
margin (Fig. 4). This restoration can be designed with one flat surface extend- 
ing from the occlusal surface to within one-eighth inch of the gingival margin. 
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The clasp, of course, should be designed to carry out the contour of the abut- 
ment restoration (Fig. 5). Cast clasp dentures designed in this way are very sat- 
isfactory and will aid in the preservation of the abutment teeth. 

The precision attachment partial denture (Fig. 6) is most satisfactory, but 
is not indicated in cases involving short abutment teeth, anterior teeth having 
large pulps, and abutment teeth which are tipped badly. With the precision 
attachment, the full length of the crown of the abutment is used for the attachment. 
This should be set as far as possible within the tooth without injury to the pulp. 
It is imperative that all attachments be parallel. By the use of precision attach- 
ments, the abutment teeth are firmly held in position. 


Fig. 6.—A precision attachment partial denture with three attachments and two rests 
and a free-end saddle. The stress breaker is partially removed. 


Fig. 7A temporary replacement for an upper anterior tooth. 


The replacement for an upper anterior tooth can be constructed simply and 
efficiently, and with perfect esthetics by what is informally called “a flipper” (Fig. 
7). The procedure for its construction is as follows: in a full upper impression 
of reversible hydrocolloid or alginate, a stone cast is poured. Holes are then 
bored in the embrasures on the mesial and distal of the upper right and left 
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second bicuspids with a round bur. Care should be taken not to mar the teeth, 
and the holes must be just large enough to accommodate an 18 gauge steel wire. 
The wires are inserted into the holes and carried to within one-eighth inch of the 
median line of the palate. A loop is made in the wire for retention in the acrylic 
resin, and the wire is held in position with sticky wax. The restoration is waxed by 
using a strip of wax the width of the bicuspids to connect the wires from each 
side. To this, a strip of wax the width of the anterior tooth to be replaced and carry- 
ing the tooth to be replaced is connected. The restoration is processed by the usual 
methods. After completion, the restoration is carried to the mouth, and the 
wires are shortened to allow its insertion. One side is inserted first and 
the other side is snapped to place. The patient usually has to be supplied with 
an instrument for removing the restoration at first. This type of restoration can 
be used as an immediate temporary replacement, or as a permanent restoration 
if the patient is opposed to having the appoximating teeth prepared. 


Fig. 8.—A night appliance to prevent bruxism, and to keep the lower anterior teeth 
depressed. 


Another type of removable appliance that accomplishes so much toward the 
preservation of the teeth is the night appliance (Fig. 8). It is an accepted fact 
that many people grind their teeth at night, and there is the usual evidence of 
wear upon the occlusal surfaces of the molars and bicuspids, and on the incisal 
surfaces of the anterior teeth. The anterior teeth are often chipped by this 
type of grinding. This is a very destructive force, and in time it creates many 
dental problems, and is often the indirect cause for the loss of all of the teeth. 
Another destructive force is deglutition, especially if a traumatogenic condition 
exists due to the shifting of teeth. Often one finds that the anterior teeth con- 
tact first in the act of swallowing, thereby receiving the initial pressure before it 
is distributed to the multirooted teeth. If the lower anterior teeth are ground 
free from this initial contact, they will elongate and soon return to this traumato- 
genic condition unless some type of an appliance is worn that will keep the 
lower anterior teeth depressed. 

The upper night appliance extends posteriorly on the lingual to include the 
second bicuspid tooth. A platform for the lower anterior teeth to slide upon 
at night is constructed over the six upper anterior incisal surfaces. An 18 gauge 
wire is carried from the palate over the contact point distal to the upper right 
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and left cuspids. This wire is adapted to the labial surface of the upper anterior 
teeth to prevent them from being forced anteriorly. A loop is put into the wire 
over each cuspid for adjustments, if necessary. By wearing such an appliance 
during sleep, the patient eliminates all the damage done by night grinding, and 
at least one-third of the damage created by swallowing. When these destructive 
forces are eliminated, the natural teeth have many years added to their future 
service. 


CONCLUSION 


The proper type of partial denture for each individual patient, the use of a 
night appliance, and a definite program of home care administered meticulously 
is a successful formula for the indefinite retention of the natural teeth. 


914 PRoFESSIONAL BLpG. 
Kansas City 6, Mo. 
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HE BILATERAL FREE-END saddle lower denture (the Class I lower 

denture of the Kennedy classification) always presents a treatment problem. 
A free-end saddle can have tooth support at only one extremity, and thus at least 
part of the load falling upon it must be resisted by the edentulous alveolar bone. 
This is in contradistinction to the bounded saddle, which has anteriorly and 
posteriorly placed abutment teeth. In this latter condition, by occlusal rests 
or similar components, practically the whole of the load falling on such a saddle may 
be borne by the standing teeth. 


THE EFFECT OF THE VERTICAL COMPONENT OF FORCE 


Forces act on the saddle of a denture during mastication, swallowing, and 
those occlusions of the teeth which take place when the patient is not eating. These 
forces can always be resolved into three components at right angles, these being 
vertical, anteroposterior, and lateral in direction. It is unlikely that at any time 
a purely vertical force, uncomplicated by a simultaneously acting horizontal com- 
ponent, acts on a lower free-end saddle for the following reasons: 

1. The muscle pull of the combined action of the elevators of the mandible 
is described as upward and slightly backward. 

2. The occlusal plane usually displays the anteroposterior curve of Spee. 

3. Ifthe teeth contact in an eccentric position, horizontal components of force 
always act as a result of the inclined plane action of the cusps of the teeth. 

In this article, however, we will confine our attention to a consideration of 
a vertical force acting on the lower free-end saddle and the treatment problem 
which results. This is done because the vertical component is always the largest 
in magnitude, and since experimental evidence brought forward by Jankelson 
and co-workers’ would throw grave doubts upon the accepted teaching that the 
cusps of the teeth meet in an eccentric position during the second phase of a 
masticatory cycle after the bolus has been pierced. It is their finding that some 
food is always present between the teeth, in which circumstance a horizontal com- 
ponent due to inclined plane action is not present. Lastly, we feel justified in 
restricting our consideration to the vertical component of force on the grounds of 
its simplifying the problem on hand for descriptive purposes. 
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ROTATORY MOVEMENT 


It is pertinent to take the case of a denture replacing 765/567, having cast 
three-arm clasps on 4/4 rigidly attached to the free-end saddles, and constructed on 
a cast made from a mucostatic impression (Fig. 1). It will be noted that the 
major part of the masticatory load, described as being concentrated in the region 
of the second premolar and first molar, falls on the saddles. Reference to Fig. 2 
shows that the compressibility of the tissues under the saddle is greater than 
that of the tooth, and that it increases posteriorly toward the region of the retro- 
molar pad. On application of a vertical force, the abutment tooth tends to be dis- 
placed very slightly, but the alveolar soft tissues to a greater degree. The result 


Fig. 1. 


Fig. 1—The denture under consideration. 
Fig. 2.—The sinkage of the posterior end of the saddle into the soft tissues covering the 
edentulous alveolus. 


of this is a rotation of the free-end saddle, which is displaced into the soft tissues 
posteriorly. The occlusal rest on the abutment tooth can be considered the center 
of this rotatory movement. Assuming the connection between the saddles to be 
rigid, the same rotation takes place on the opposite side. Thus, taking the partial 
denture as a whole on the application of a vertical load, there is a rotation of 
the free-end saddles as they are displaced into the compressible tissues covering 
the alveolar ridges, and the line joining the occlusal rests can be considered the 
axis of this rotatory movement. At the same time there is a rotation in the opposite 
direction of the lingual bar connecting the saddles; this is upward and away from 
the roots of the lower teeth and their supporting tissues. 


In actual fact, the amount of movement which takes place at the free end of 
the saddle as a result of the displaceability of the overlying soft tissue is small. 
The amount of compression in any particular patient depends on the nature and 
amount of the fibrous submucosa which covers the alveolar ridge. A submucosa 
which is thin and contains a preponderance of connective tissue fibers shows 
little compressibility, whereas one which is deep and is characterized by abundant 
extracellular tissue fluid is much more compressible. Fortunately a clinical assess- 
ment of the compressibility of the mucosa can always be made by palpation. 
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BONE RESORPTION 


It is now necessary to consider the potentiality of the vertical force to cause 
bone resorption. When the vertical pressure exceeds the physiologic limit of 
the individual bone, resorption of the ridge will ensue. Although from this point 
of view, the lateral component of force is probably the more destructive, the vertical 
force is nevertheless significant, and certainly alveolar resorption under the free- 
end saddle is a big prosthetic problem. 

Some resorption having taken place, and no attempt having been made to 
restore the fit of the denture by relining, further resorption is all the more likely to 
occur, since the amount of downward displacement which now takes place, when 
a vertical load is applied, is increased. Given an unstable denture with an inac- 
curately fitting surface, different parts of the alveolar crest will suffer traumatic 
stresses. This, coupled with the fact that the denture now develops a kinetic 
energy by dint of its increasing posterior displacement under load, accounts for 
the further ridge resorption which takes place. 


Fig. 3.—The backward torque acting on the abutment tooth as sinkage of the posterior 
saddle takes place. 


So far no consideration has been given to the fact that the denture has two 
cast three-arm clasps on the abutment premolars. If the clasp arms rigidly embrace 
the tooth they will tend, on vertical loading of the saddle, to rotate the tooth distally ; 
the center of the movement being located in the root of the tooth (Fig. 3). This 
effect on the abutment tooth is augmented by the vertical pressure of the occlusal 
rest distal to the central axis of the root. Tensile forces, therefore, will act on the 
bony socket of the tooth mesially toward the gingival margin and distally toward 
the apex, and compressive forces may act on opposite sides of the root. If these 
forces act with sufficient intensity, they can effect a breakdown of the periodontal 
and bony support of the abutment tooth; this appears clinically as a loosening 
of the tooth with accompanying thickening of the periodontal membrane and bone 
resorption. 

A three-arm clasp, however, never grips a tooth rigidly. Under a vertical 
load applied to the saddle, there is some slight movement of the clasp arms over 
the enamel surface. The degree of movement depends on the thickness of the 
flexible portion of the clasp arms, the modules of elasticity of the alloy used, 
and the degree of undercut on the tooth. The thinner the clasp arms, the lower 
the modulus of elasticity and the less the degree of undercut, the greater will be 
the amount of movement permitted. It remains to be pointed out that whereas 
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this movement of the clasp arms over the enamel of the tooth reduces the back- 
ward torque upon it, it throws more load on to the edentulous alveolus; energy 
can neither be created nor destroyed. 


THE PROBLEM OF THE FREE-END SADDLE. 


De Van* has said that in partial denture prosthetics “our objective must be 
the perpetual preservation of what remains rather than the meticulous restoration 
of what is missing.” The achievement of this ideal is generally more difficult in 
the case of the free-end than the bounded saddle. 

It has been pointed out in the preceding discussion that since the edentulous 
alveolus must always bear some part of the masticatory load, alveolar resorption 
is likely to occur. At the same time, the abutment tooth is subjected to a backward 
torque which is liable to cause the premature breakdown of its supporting: bony 
tissues. The approaches to the design suggested below are based on an apprecia- 
tion of these two factors. 


TREATMENT OF THE FREE-END SADDLE 


The following methods of attempting to control the vertical load are designed 
to give the optimal reaction in both teeth and alveolus: 


1. Reducing the load directly. 
2. Distributing the load between teeth and alveolus. 
(i) By varying the nature of the connection between clasp and saddle: 
a. stress breaking, 
b. combining rigid connection and gingivally approaching clasping, 
c. combining rigid connection and occlusally approaching clasping. 
(ii) By anterior placement of the occlusal rest. 
(iii) By mucocompression. 
3. Distributing the load widely : 
(i) over more than one abutment tooth on each side. 
(11) over the maximal area of edentulous alveolus. 


1. REDUCTION OF THE VERTICAL LOAD 


The vertical load which acts on the saddle in mastication may be reduced 
by cutting down the size of the occlusal table. This may be effected in antero- 
posterior and lateral directions, the following methods being available: (1) Using 
canines and premolars instead of premolars and molars. (2) Leaving a tooth off 
the saddle. (3) Using narrow teeth. 

This approach has the advantage that it can be used in all cases, and it is 
surprising that it is so often neglected. It is most necessary when the occlusal 
forces are heavy, the saddle is long, or the bone factor is poor. It should be noted 
that a reduction in the masticatory load also reduces the lateral component of 
force which acts on the alveolus as a result of inclined plane action of the cuspal 
inclines, and this is a factor calculated to preserve ridge form and supporting tissues 
of the abutment tooth. 
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2. DISTRIBUTION OF THE LOAD BETWEEN TEETH AND ALVEOLUS 


Load distribution by varying the nature of the connection between clasp and 
saddle.— 

(a) Stress breaking: If, instead of having a rigid connection between the 
clasp and the free-end saddle, some degree of movement is possible between the 
two, the stresses on the denture components are differently distributed. Any 
device which allows movement between the saddle unit and the retaining unit is 
known as a stress breaker. 

In general, stress breakers can be divided into two groups: (1) Those 
having a movable joint between the direct retainer and the saddle, and (2) those 
having a flexible connection between the direct retainer and the saddle. 

The first group is necessary when an internal attachment is used, but they 
can also be used when a clasp is preferred. Many stress breakers of this type 
have been described in the literature, some being constructed for the individual 
patient by the technician, while others are made and supplied by dental manufac- 
turers. They vary in the type and extent of movement allowed. 


Fig. 4. Fig. 5. 


Fig. 4A denture frame with a wrought gold wire stress breaker. 
Fig. 5.—A denture frame with a cast stress breaker. 


In the second group, the connector may be a wrought gold wire (Fig. 4) or 
a thinner section bar of cast metal incorporated in the denture base (Figs. 5 and 6). 
The possible advantages of the wrought wire connector are: (1) A more flexible 
union is obtained between the retainer unit and the saddle. (2) The round 
section of the wire connector allows equal freedom of movement in all directions 
radial to its section, whereas the often flatter cast connector allows movement best 
where the stress acts across the thinnest section. (3) The metallurgical condition 
of the wrought wire makes it less liable to fracture as a result of the intermittent 
stressing than the cast connector, which tends to crystallize and fatigue. 

The wrought wire connector, however, has the following disadvantages when 
compared with its cast counterpart: (1) The wrought gold wire connector 
is always soldered to the saddle or retainers. These soldered joints may possibly 
fracture when fatigued. (2) Since soldering to chrome-cobalt alloys is difficult, 
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-wrought connectors are normally limited to gold dentures. (3) The gold wires 
are more liable to be deformed accidentally than the thicker cast connectors. 
(4) The accurate relationship between the saddles and the retainer unit is liable 
to be lost when soldering. 

Having discussed the methods of stress breaking available, it remains to 
consider the principles involved. The case already described, where 4321/1234 
are the only lower teeth standing, may be used for discussion. The cast three-arm 
clasps on the abutment teeth are joined by a continuous clasp, and instead of being 
attached rigidly to the saddle, are joined by a wrought gold wire stress breaker 
to the lingual bar in the midline (Fig. 7). 


Fig. 6.—A ‘split casting’ stress-broken denture. Here the saddle is joined to the retainer 
unit by a flexible bar. Here the split is open; in other instances it is reduced to a fine slit. 


Fig. 7.—Diagram of the denture under consideration. 


ACTION OF THE VERTICAL COMPONENT OF FORCE 


On application of a vertical load, the saddle is displaced downward into the 
soft tissues covering the edentulous alveolus to a greater extent than in the case 
where the retainer had direct connection with the saddle. This means that the 
alveolar bone is called upon to withstand more vertical load than formerly; this 
is more evenly spread over the whole alveolus rather than concentrated at its free 
end. Some of the energy is used in stressing the wrought wire elastically, but 
the proportion of force used in this way is usually small. Although not completely 
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accurate, it may be assumed that the center of saddle rotation is the junction of the 
wire stress breaker and the lingual bar. This point lies anterior and inferior to 
the clasped abutment tooth, and therefore, the force now causes a downward and 
slightly forward movement on it, but the fact that the occlusal rest will not lie 
directly over the long axis of the tooth may mitigate against movement in this 
direction. The premolar is better fitted to resist the reduced vertical force, and 
a forward rather than a backward torque, because of the buttressing effect of teeth 
lying anterior to it. 

Thus the result of the stress-breaking action is a greater assignment of load 
to the edentulous alveolus, which tends to resorb quickly, and less to the abutment 
tooth. The torque on the abutment tooth is reduced in magnitude and changed 
favorably in direction, a condition calculated to preserve its periodontal health. 


Fig. 8. 


Fig. 8.—The flexible bar of the Roach clasp. 
Fig. 9.—A denture with bilateral reverse back action clasps. 


The advantages of stress breakers may be listed as follows: (1) Horizontal 
forces acting on the abutment teeth are minimized. (2) By careful choice of the 
type of the flexible connector, it is possible to obtain a balance of stress between 
alveolus and abutment. (3) If rebasing is not undertaken when required, the 
abutment tooth is not necessarily damaged. (4) Splinting of standing teeth is 
facilitated. (5) Since the retentive unit remains passive, there is a feeling 
of security when a stress-broken denture is worn. 

The disadvantages of stress breakers are: (1) Often the appliance is difficult 
to construct, and thus the denture must be more expensive. (2) There is a concen- 
tration of force on the edentulous alveolus, resulting in its speedier resorption. 
(3) The effectiveness of indirect retention is reduced. (4) The more complicated 
appliance is sometimes not well tolerated by the patient. Spaces between com- 
ponents are sometimes opened up in function, thus trapping food and the tongue. 
(5) If a light flexible connector is used, it can be bent and distorted easily in 
cleaning or as a result of accident. Such a malplaced connector induces a con- 
tinuous stress on the abutments, rapidly loosening them. (6) Repair of either 
a hinge type stress breaker or a flexible connector is difficult. (7) If relining is 
not undertaken when necessary, marked alveolar resorption ensues. 


(b) Combining rigid connection and gingivally approaching clasping: When 
a rigid connection between retainers and saddles is used, but when gingivally 
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approaching clasps are preferred to occlusally approaching clasps (Figs. 8 and 
9), a condition exists which is similar in principle to stress breaking. The most 
commonly used clasps of this type employed with Class I lower dentures are the 
Roach and the reverse back action. The part of these clasps which makes contact 
with the enamel is connected to the saddle of the denture by means of a metal bar, 
which has a variable amount of resilience depending upon its alloy of manufacture, 
its length, and its section; it will be seen that this bar has a stress-breaking action. 


Fig. 10 


Fig. 10.—A denture with the buccal retentive arms of wrought gold wire, and the lingual 
reciprocating arms of cast gold and lying above the survey line. This is the combination clasp 
design of Applegate.® 


Fig. 11.—A denture with cast occlusally-approaching clasps. 

(c) Combining rigid connection and occlusally approaching clasping: A 
combination of rigid connection and occlusally approaching clasps is the opposite 
extreme from stress breaking. In this condition, the maximum load is placed 
on the abutment tooth and the minimum on the alveolus; the former is, therefore, 
more predisposed to pathologic involvement than the latter. Even within this 
group, the proportion of load falling on tooth and alveolus is capable of variation, 
and depends on the type of clasping used. When the arm is resilient because of 
its metallurgical condition and shape, a certain amount of movement of the clasp 
over the surface of the tooth is permitted. At one extreme a wrought gold round 
wire clasp (Fig. 10) allows most movement of the clasp over the enamel, whereas 
a cast chrome-cobalt clasp (Fig. 11) permits least. It should be emphasised that 
the extent of these clasp movements is small, otherwise an unstable denture would 
result. They may, however, be sufficient to reduce the torques acting on the 
abutment teeth and keep them within the physiologic limit. 

The advantages of the methods where rigid connection between clasp and 
saddle is used, are: (1) Mechanically, these appliances are relatively easy to 
make. (2) A desirable distribution of stress between abutment and alveolus may 
be obtained by wise choice of the clasping method. (3) A continuous clasp, when 
incorporated in the design, acts as an efficient indirect retainer, and distributes 
the lateral load to the standing teeth of the balancing side. (4) The number of 
very flexible parts is reduced, and consequently there is less danger of displacing 
these accidentally or during cleaning. (5) Relining is not so frequently required 
as when a stress breaker is used since the alveolus is not loaded so heavily. 





MIE f J. Pros. Den. 
648 LAMMIE AND OSBORNE September, 1954 


The disadvantages of the method are: (1) Torques which may prove 
pathologic are placed on the abutment teeth. (2) Immobilization of the teeth 
cannot be as effective as when stress breaking is used. (3) There is more danger 
of clasp fracture. (4) When a large range of clasp movement over the tooth 
is permitted, the patient experiences a sense of insecurity, if not instability. 
(5) If rebasing is not carried out when necessary there is a grave danger of 
damaging the supporting structure of the abutment tooth. 


THE CHOICE BETWEEN STRESS BREAKING AND -RIGID ATTACHMENT METHODS 


In the literature, a great deal of attention has been focused on the choice 
between a stress-breaking method, and one where rigid connection of clasp and 
saddle is used. Although this decision is important, it must be borne in mind 
that it is equally essential to use an appropriate impression method, and to consider 
the possibilities of reducing and widely distributing the load. 


ee 


Fig. 12.—A denture showing rests placed on the mesial rather than on the distal aspect of 
the abutment teeth. 

Supporters of stress breaking and of rigid attachment have put forward the 
claim that one method should always be used to the exclusion of the other. When 
such a state exists in any field of knowledge, it can be assumed that the whole 
truth is not known. We certainly do not take the viewpoint that one method 
only is correct; we use both. Further, we believe that in a large number of cases 
a good result can be obtained regardless of which method is used. These are cases, 
of course, where the teeth are well supported and where the bone factor suggests 
a good prognosis. 

The following factors influence the decision between stress breaking and 
rigid connection: (1) Length of saddle. (2) Condition of abutments. (3) Con- 
dition of the alveolar ridge. (4) Compressibility of the mucous membrane covering 
the ridge. (5) Economics. 


(ii) Load Distribution by Anterior Placement of the Occlusal Rest—The 
distribution of forces between abutment and alveolus can be altered, sometimes 
favorably, by anterior placement of the occlusal rest. In Fig. 12, the rest is shown 
on the mesial aspect of the occlusal surface of the premolar. The clasping consists 
of a rigid cast arm lingually which lies on the survey line, and a retentive Roach 
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arm buccally. When the saddle is loaded vertically, it is depressed into the soft 
tissues of the alveolus, a rotation taking place about the occlusal rests. Since these 
are more anteriorly placed, a greater part of the load is now borne by the alveolus 
and proportionately less by the tooth. Since the saddle is further removed from 
the fulcrum point, the stress over the alveolus is more evenly distributed in antero- 
posterior extent and the bone nearer to the abutment receives a greater share of 
the load. 

The nature of the forces acting on the abutment have also changed. The 
action of the occlusal rest is to rotate the tooth in a forward direction because of 
its mesial position in relation to the long axis of the teeth. The passively placed 
clasp arms do not induce any stress on the abutment as both arms move out of 
contact with the enamel as they are displaced gingivally. 


Sometimes the occlusal rest may be more anteriorly placed than in the case 
illustrated. For instance, a saddle replacing only molar teeth, may have the rest 
on the mesial aspect of the first premolar. The further removed the rest, however, 
the greater is the proportion of the vertical load which falls upon the edentulous 
alveolus. 


(iii) Load Distribution by Mucocompression.—Three states of soft tissue com- 
pression are differentiated by the writers. The first is that of heavy compression, 
and is secured by using modeling composition as the impression material either in a 
relining technique, or in making the working impression. The second is that of light 
compression, and results when zinc oxide and eugenol paste is used for the re- 


lining impression. The third state, mucostasis, is obtained when an alginate im- 
pression material is used for the working impression. It is appreciated that these 
are not three rigidly defined states but rather three different ranges of compression 
of the soft tissues. 


When heavy compression of the soft tissues covering the edentulous alveolus 
has been effected, and hence their compressibility most nearly approximates that 
of the abutment tooth, the less will be the torque on the clasped abutment as a result 
of saddle sinkage. The saddle base, fitting accurately against the mucosa from 
which tissue fluid has already been displaced, sinks less under the masticatory load 
than if it fitted against an uncompressed mucosa. Therefore, with heavy com- 
pression, the magnitude of the damaging backward torque on the abutment is 
least. It will be evident, too, that with heavy compression the more evenly is the 
stress distributed between the abutment and edentulous alveolar bone. 


It can rightly be assumed that reduction of torque action and uniform load- 
ing of the edentulous alveolus are desirable features to be gained by heavy com- 
pression. It will be appreciated, however, that the tissues cannot be continuously 
subjected to such heavy compression. The greatly increased pressure on the 
mucosa results in decreased blood supply to, and drainage from, the soft tissues. 
Coupled with the fact that the tissue fluid is also reduced, this results in a trophic 
disturbance. There is an inadequate supply of chemicals essential to the vitality 
of the cells and metabolites collect. These would eventually cause necrosis of the 
parts concerned, but long before this stage is reached pain is induced necessitating 
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the removal of the denture. This pain is also caused by direct pressure on the 
nerve endings in the mucous membrane. 

The natural tendency of the compressed tissue is to recoil elastically. In 
assuming that the saddle is maintained in the closest approximation with the 
compressed mucosa, the presence of some force to hold it in this position is also 
assumed. This force can only be obtained from a rigid clasping of the abutment 
tooth, and results in a continuous force acting on the abutment. The direction 
of this resultant torque is admittedly more favorable than that which acts when the 
saddle is vertically loaded, since it is resisted by the abutment contacting a more 
anterior tooth. The fact that its magnitude is small is offset by its continuous 
nature. 


Thus it is seen that the combined use of rigid connection and clasping with 
heavy compression leads to an intolerable situation in respect of damage to the 
abutment and covering mucosa. If heavy compression is to be used, arrangement 
must be made to allow some recoil of the compressed tissues. This can be achieved 
either by very light clasping, generally wrought gold round wires of thin gauge, 
or by a stress breaker where the connector between the saddles and the retainer 
unit is of the most flexible type. Such a stress breaker is always a wrought gold 
wire of suitable section, and never a cast connector. 


We never use the first method of heavy compression coupled with light 
clasping directly attached to the saddles for the following reasons: (1) The 
retention of such a denture is inadequate because of the light clasping and poor 
adhesion, the latter being due to the uneven thickness of saliva film between the 
mucosa and the fitting surface of the denture, after recoil of the compressed tissues. 
(2) Lateral stresses are resisted largely by the edentulous alveolus, which is, 
therefore, predisposed to resorption. (3) The light clasps are extremely liable 
to be bent in cleaning or by accident. 

Heavy compression is thus confined to those cases where a wrought gold wire 
stress breaker is used; results in these cases have been good. 


As mentioned previously, however, there is a light compressive state which 
has considerable advantages, and is widely used by the writers. If a small amount 
of compression is effected under a free-end saddle, the amount of tissueward 
movement is correspondingly reduced, and forces are distributed more advantage- 
ously to the abutment and edentulous alveolus. Further, it is likely that in this 
light compressive state the amount of tissue fluid directed into adjacent tissues, 
and the pressure exerted against the blood vessels is not sufficient to cause a 
trophic disturbance and the complication of pain is not clinically evident. This 
compressive method is used for the more rigid type of cast stress breaker and 
all free-end saddle dentures where saddle and clasp are directly united. 


3. WIDE DISTRIBUTION OF THE LOAD 


The third general way of preserving the teeth and the bony ridges in an optimal 
state of health when planning a Class I lower denture is by distributing the load 
widely. 
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Wide Distribution of the Load Over the Teeth—rThe vertical load cannot 
readily be distributed over more than one tooth on each side of the arch because 
of the rotation which takes place about an axis through the two most posteriorly 
placed occlusal rests on each side when the saddles sink. Some degree of distribu- 
tion does, however, take place in the two methods illustrated. 


The first possibility (Figs. 13 and 14) is to move the occlusal rest anteriorly 
so that it lies, not on the tooth which immediately bounds the saddle, but on the 
distal occlusal surface of the tooth which lies immediately anterior to it. In this 
circumstance, some of the vertical load is placed upon it, and its marginal ridge 
becomes the fulcrum point. If now two flexible arms arise from this, and encompass 
the buccal and lingual surfaces of the more posterior tooth, and if these arms lie 
above the survey lines, then some of the vertical load is dispersed. Part is 
dissipated in opening the clasp arms, and part is directed down the long axis of 
the tooth. The retaining clasp is placed on the rested tooth which accepts vertical 
load through the occlusal rest. 


fy) ) 


Fig. 13.—The relation of the clasp arms to the survey lines, when wide distribution of 
load to the teeth is used with occlusally-approaching clasping. 





Fig. 14. Fig. 15. 


Fig. 14.—A denture showing compound clasping to distribute the load widely to the teeth. 
Fig. 15—A denture with multiple Roach clasping. 


In the second method, the occlusal rest is placed in its conventional position 
on the tooth bounding the saddle. Multiple Roach clasps are connected directly 
to the saddle (Fig. 15), and convey a small share of the vertical load to the teeth 
they contact. 


Wide Distribution of the Load Over the Alveolus——The saddles of the denture 
should always cover the largest possible area, so the pressure falling on any unit 
area of the edentulous ridge is reduced under load. The saddle should, therefore, 
cover the retromolar pad and extend fully over the buccal plate. 
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SUMMARY 


1. The treatment problem in the Class I (Kennedy) lower denture is described 
with particular reference to the vertical component of the masticatory force. 

2. A treatment plan is outlined and based on: (1) Reduction of the vertical 
load. (2) Distribution of the vertical load between teeth and alveolus. (3) Wide 
distribution of the vertical load. 
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AN ESTHETIC PROVISIONAL CAST GOLD AND 
ACRYLIC SPLINT 


Maurice J. SAKvap, D.D.S.* 


College of Dentistry, New York University, New York, N.Y. 


PLINTING AS an adjunct for the treatment of adjacent periodontally involved 
teeth may be accomplished with full-cast crowns. During the course of such 
treatment, it is important for the operator to stabilize the teeth temporarily in a 
fixed position with a device that will (1) not be affected by any temporary ce- 
menting substance, (2) protect and maintain the surrounding periodontal tissue, 
(3) stabilize the teeth with the identical physiologic mobility that the permanent 
splint will render, (4) permit the patient to maintain proper oral hygiene readily, 
(5) be esthetically acceptable, (6) permit normal function, (7) be easily remov- 
able, and (8) be relatively inexpensive. 

The usual procedures are followed in the preparation of these teeth for full 
coverage, and their subsequent duplication in the form of copper electroformed dies. « 
Upon these copper electroformed dies, cast gold transfer copings are made. 

The cast gold coping is the best medium for making a transfer for the follow- 
ing reasons: (1) it is constant in form, (2) it has edge strength, (3) it can be 
well adapted, and (4) it can be utilized in the making of a provisional splint. 





BPig.1. Fig. 2. 


Fig. 1.—Individual cast gold transfer copings in position. 
Fig. 2.—Occlusal view showing cast gold transfer copings soldered 
so as to form a unit splint. 


These transfer copings should be designed to cover the preparations completely. 
They must be well adapted, especially about the margins. A nodule should be 
placed on the lingual surface, about 1 mm. from its gingival termination, in order to 
facilitate removal. The transfer copings should have proximal lateral uprights for 
soldering purposes. A small opening on the buccal occlusal surface is made so 
as to assure the proper seating (Fig. 1). 
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The transfer copings are placed on their respective teeth, a master impression 
for the final master working cast is made. The dies are seated accurately into their 
respective transfers within the impression, and then sealed into position with sticky 
wax. ‘The roots are lubricated, and a stone working cast is poured. An impression 
of the opposing jaw is made, and a stone or low-fusing cast is formed. These casts 
are then mounted in the proper relationship. The copings are retrieved from the 
plaster impression, cleaned, and replaced on their respective dies. 





Fig. 3 Fig. 4. 


Fig. 3.—Acrylic processed over the cast gold transfer copings immediately after 
removal of the alginate impression. 
Fig. 4.—Tissue view of the untrimmed cast gold and acrylic transfer coping splint. 





Fig. 5.—Completed provisional cast gold and acrylic splint temporarily cemented in position. 


An occlusal registration of these properly seated copings is made. The copings 
are then removed from the dies, and seated accurately in the occlusal registration, 
and held in position with sticky wax. Carding wax is used to fill in the proximal 
contacting areas where solder is desired. A separating medium is used for the 
remaining surfaces and a refractory investment cast is made. The occlusal regis- 
tration is removed. The cast is trimmed, and the copings are soldered together. 
The coping splint is now placed in the mouth and checked for accuracy and fit 
(Fig. 2). 
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COMPLETION OF THE PROVISIONAL SPLINT 


An alginate impression of the original study cast is made, being careful not 
to include more than 3 mm. beyond the gingival margins. The accuracy of the 
fit of the coping splint is checked, and the adjacent teeth are lubricated. The al- 
ginate impression is immersed in hot water for several minutes. It is then removed 
and dried. (This will hasten the setting time of the acrylic.) The proper con- 
sistency of a fast setting acrylic in the desired shade is packed into the alginate 
impression of those teeth to be covered. This impression is then reseated on the 
teeth in the mouth, and with slight uniform pressure, it is held in its position. When 
the acrylic has set, the alginate impression is removed from the mouth. The pro- 
visional splint is then removed from the impression (Figs. 3 and 4) and trimmed 
so that the margins of the gold copings will show. The removal nodules will be 
exposed, and the interproximal areas will be free of any tissue impingement, and 
the occlusion is adjusted. The splint is completely polished, and cemented with 
temporary cement (Fig. 5). 
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FIXED SPLINTS AND FIXED BRIDGEWORK 
RETAINED BY HORIZONTAL PINS 


SAMUEL Kay, D.D.S. 
New York, N i 


HILE IT IS GENERALLY accepted that mobile teeth have a better 
chance of survival when they are splinted together permanently, some 
methods of splinting have been criticized. 

Coolidge’ states, “The wandering teeth in periodontosis usually appear before 
pocket formation, and if the affected tooth is fixed or stabilized, repair is more 
likely to take place before pocket formation occurs. Delay in diagnosis or in 
constructing mechanical support is usually disastrous and the teeth are soon lost.” 

Brecker’ does not believe that the splinting of lower anterior teeth with 
porcelain jacket crowns is practical, and his criticisms are true also for acrylic 
veneer and three-quarter crowns. “These small splinted teeth, and the surrounding 
gum tissue, cannot be brushed and stimulated properly. As a result a gingival 
disturbance occurs.’” 

The possibility of permanent damage to the pulps of the small and delicate 
lower anterior teeth is evident in their preparation. 

Miller* considers that the pin ledge appliance is obsolete, and that its use should 
be avoided. 

The appliance which I will describe consists of a cast bar covering the lingual 
surfaces of the teeth from the cingula to the incisal edges, and is attached by means 
of horizontal pins set in a labiolingual direction. This type of appliance is primarily 
indicated on lower anterior teeth. It can be used, however, on upper anterior teeth 
in special cases. It is not advisable in young adults or where there is not enough 
recession of the pulps. 


PRELIMINARY REQUIREMENTS 


The preliminary requirements are a complete set of roentgenograms and 
study casts of the upper and lower teeth. 

The roentgenograms are studied in order to ascertain the size, shape, and 
position of the pulp chambers in the teeth. The casts are studied to observe the 
occlusion. The teeth are observed to determine rotations, elongations, axial in- 
clinations, and labial or lingual versions. 

It is very important to have complete knowledge of the teeth, particularly of 
pulpal anatomy. In drilling the perforations labiolingually utmost care must be 
exercised not to expose the pulp. 
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The part of each tooth between the incisal edge and the pulpal roof is divided 
into three sections. The perforation is to be drilled into the middle section, thus 
positioning the pin within dentin away from the pulp chamber (Figs. 1 and 2). 
Pencil marks are placed on the teeth to be drilled on the patient’s study casts, 
and then similar marks are made on the patient’s teeth. A No. % round bur in 
the straight hand piece is placed on the mark on each tooth, and a hole is drilled 
through the enamel to the dentin. This acts as a starting point for a 0.70 mm. 
square drill. 
A. 
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B. 


Fig. 1—Pulp anatomy: A, central incisor, B, cuspid. (Courtesy Dental Digest.) 


The ball of the left index finger is placed on the lingual surface of the tooth 
to be drilled, to steady it, and the drill is gently inserted into the partially drilled 
opening made with the round bur. With steady but light pressure, the square 
drill is moved horizontally, in a labiolingual direction parallel to the sagittal plane, 
until the lingual surface is penetrated (Fig. 3). A steel pin 50 mm. long and 
0.70 mm. in diameter is inserted into this opening so that about 20 mm. of it 
will be on the labial side, and the balance on the lingual side of the tooth in a sagittal 
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direction. With this long pin as a guide, the next opening is made by placing the 
square drill in such a position that the drilling will be parallel to the long steel pin. 
All incisor teeth are thus drilled with holes parallel to each other (Fig. 4). 


A. 








iB. 
Fig. 2.—A and B, Safe locations for drilling the perforations. 


Fig. 3 





Fig. 4. 





Fig. 3.—Position of the square drill. i 
Fig. 4.—A 50 mm. steel pin is in position and a square drill is held in place for drilling 
an adjoining tooth. Note the parallelism. 
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The cuspid teeth are drilled nonparallel, for, since the pulp follows the cuspid 
outline, drilling above it will injure it. Therefore, the perforation is drilled lateral 
to its axial line and is made at the distal part of the cuspid tooth in a mesiolingual 
and slightly downward direction. These perforations are reamed a bit more to 
fit an 0.80 mm. iridioplatinum pin. 


THE IMPRESSION 


The impression may be made in various materials: (1) Dietrich elastic 
inlay impression material, (2) hydrocolloid or alginate impression material, or 
(3) self-curing acrylic material. 


1. Impression With Dietrich Elastic Inlay Impression Material.—Precisely 
fitting pins 0.70 mm. in diameter and 10 mm. long made of 85 per cent platinum 
and 15 per cent iridium are recurved at one end, and are inserted from the lingual 
surfaces of the four mandibular incisors (Fig. 5). 

Steel cuspid pins, 0.80 mm. in diameter, are then inserted into the cuspid 
openings. 





Fig. 5.—A model with the 0.70 mm. iridioplatinum pins in position in the incisors and the 
0.80 mm. iridioplatinum keys in the cuspids. (Courtesy Dental Digest.) 


A small perforated tray is made to fit the lingual side of the lower anterior 
teeth. Dietrich elastic inlay impression material, used according to the manu- 
facturer’s directions, is placed in the tray and adapted to the lingual surfaces of 
the lower anterior teeth. Care must be taken to see that all the recurved threaded 
pins are parallel. The cuspid steel pins are then pushed into the softened Dietrich 
impression material. Constant and even pressure is maintained until the impression 
material is chilled thoroughly. Thorough chilling can be hastened by using ice 
water or an ethyl chloride spray (Fig. 6). 

Since the impression is to be removed in a lingual direction, care should be 
exercised not to cover the incisal edges of the teeth with the impression material, 
thus preventing distortion. Also, there must be no interference from the mesio- 
lingual surfaces of the bicuspids. 

After the impression is thoroughly chilled, the cuspid steel pins are removed, 
and the impression is withdrawn toward the lingual. The recurved portion of 
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Fig. 6. Fig. 7. 
Fig. 6—A tray with Dietrich plastic impression material placed against the lingual sur- 
faces of a model. 


Fig. 7—An impression with the iridioplatinum pins protruding from it, and with cuspid 
steel pins in position. 


Fig. 8 


Fig. 10 





Fig. 8—Four long steel pins and two shorter cuspid steel pins in position for an alginate 
or hydrocolloid impression. 

Fig. 9.—Alginate in a perforated tray in position on a model. Note the position of the 
pins. 
Fig. 10.—The steel pins are in place in the impression. 




















eeme 4 SPLINTS AND BRIDGEWORK RETAINED BY HORIZONTAL PINS 661 
the threaded pins will be held rigidly in the impression material. The steel pins 
are lubricated and replaced into the perforations at the cuspid areas of the im- 


pression (Fig. 7). 


2. Hydrocolloid or Alginate Impressions—A perforated tray (Fig. 6) is 
adapted to the incisal segment of the occlusal plane of the mandibular anterior 
teeth, and set aside. The steel pins 50 mm. long and 0.70 mm. in diameter are 
placed in the perforations of the mandibular central and lateral incisors in a parallel 
arrangement. The steel pins (20 mm. long, 0.80 mm. in diameter) are placed 
in the perforations of the cuspids as shown in Fig. 8. 

Either hydrocolloid or alginate is prepared according to the manufacturer’s 
instructions. A small amount of this material is placed around all the steel pins on 
the lingual and labial surfaces of the mandibular anterior teeth. The perforated 
tray is then loaded (with hydrocolloid or alginate), and placed into position very 
gently in a vertical direction (Fig. 9). 

When the impression material has set, all of the steel pins are carefully re- 
moved and the impression is removed in a vertical direction. The steel pins are 
lubricated and very gently replaced in the double openings in the impression ma- 
terial (Fig. 10). 


3. Direct Method Technique With Self-Curing Acrylic—The steel pins 
are placed in the perforations in the patient’s teeth; the keylocks are lubricated 
and inserted from the lingual. Self-curing acrylic is applied to the lingual surfaces 
of the mandibular anterior teeth by the Nealon brush technique until the lingual 
surfaces of all of these teeth are covered from the lingual incisal edges to the 
cingula. Allowance is made for the thickness of the cast bar which will be made 
later. Additional self-curing acrylic is added around the steel pins. 

After the acrylic is set, the cuspid keys are gently removed in a lingual direction 
by pressure on the pins protruding from the labial surfaces of the cuspids. Then 
the long steel pins are removed from the incisor teeth in a labial direction. The 
acrylic pattern is gently removed, and the threaded iridioplatinum pins are placed 
in the openings left by the steel pins. 


LABORATORY PROCEDURES 


Preparation of the Cuspid Keys——The preparation of the cuspid keys is the 
same for all three impression methods. 

A threaded iridioplatinum pin (0.80 mm. in diameter and 10 mm. long) and 
15 gauge round wire are used. A small piece of gold solder is attached to the end 
of the gold wire. The threaded pin is then soldered to the end of the wire. This 
is the cuspid key (Fig. 11). These can be prepared in advance. 


Investment and Casting Technique for Impressions Made in the Dietrich 
Material_—A cast is made in a refractory investment. When the cast is set, the 
steel pins are removed. The cast is placed in hot water, and the impression ma- 
terial is removed. The cuspid key is inserted on the cast from the lingual and 
fitted to the lingual surface of the cuspid. The lingual surfaces of the cuspids, 
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laterals, and centrals are waxed up from the cingula to the incisal edges (Fig. 12). 
Then the cuspid keys are removed. 


The usual procedures are followed in casting the splint. Care should be used 
in handling the cuspid keys so the key holes in the wax are not distorted. The 
cuspid key openings should be carefully filled with refractory investment material 
by means of a camel’s-hair brush. By filling the pinhole with refractory investment, 
the obstruction of the opening for the keys in the casting process will be pre- 
vented. 
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Fig. 11.—Construction of the cuspid key lock: A, 0.80 mm. threaded iridioplatinum pin; 
B, 15 gauge goic wire; C, gold solder attached to the gold wire; D, 0.80 mm. threaded wire; 
E, 15 gauge gold wire; fF, the position of the cut made in the 15 gauge gold wire; G, the 
soldered joint; H, the completed cuspid key lock; J, the position of the 15 gauge wire shaped 
to fit the lingual surface of the cuspid tooth. 





Fig. 12.—The lingual side of the appliance is carved. (Courtesy Dental Digest.) 


Investment and Casting Technique for Impressions Made in Hydrocolloid or 
Alginate.—Artificial stone is vibrated into the impression and permitted to set. The 
lubricated steel pins are slowly but gently removed from the stone and impression 
material. 
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The cuspid keys: (0.80 mm.) are fitted to the lingual surfaces of the cuspids 
as described previously. A piece of 30 gauge casting wax is softened and adapted 
closely to the lingual surfaces of the anterior teeth from the cingula to the incisal 
edges. 

The threaded pins (0.70 mm.) are carefully inserted in the holes in the incisor 
teeth from the labial to the wax. The wax is warmed to permit the threaded pins 
to pass through the perforations of the teeth so they now protrude from the lingual 
and labial surfaces of the four incisor teeth. The cuspid key pins are then pushed 
through the softened wax from the lingual surfaces of the cuspid teeth. They are 
inserted gently until they extend to the labial surfaces of the cuspid teeth on the 
cast. A casting wax is added to the sheet wax to obtain sufficient thickness for 
casting in gold. The wax must be securely attached to the incisor pins. The cuspid 
keys are removed. 

The four incisor pins must be parallel. The wax pattern is disengaged gently 
from the lingual surfaces of the teeth by pushing the threaded pins toward the 
lingual. The pins are checked for parallelism, and the pattern is replaced into 
position. 

The pattern is then sprued for casting. Refractory investment is teased into 
the cuspid key openings with a small brush so as not to obliterate these openings 
during casting. The lingual surfaces of the pins and the wax are now covered with 
refractory investment. This invested portion with the wax pattern is removed from 
the cast by careful pressure on the labial ends of the protruding pins, and is invested 
for casting. 


Investment and Casting Technique for Impressions Made in Self-Curing 
Acrylic-—The self-curing acrylic pattern is invested and cast. 


Between the patient’s visits, the perforations are filled with Kwickseal. This 
material remains in a plastic state and can be easily removed when desired. A 
No. 6 reamer is used to remove the Kwickseal material from the perforations in 
the teeth. 


SEATING AND CEMENTATION 


The finished cast splint (Fig. 13 A, B, and C) is fitted to the teeth with care, 
so as not to distort the pins. The cuspid keys are fitted into their respective posi- 
tions. Then the keys and the splint are removed. 


The lingual surfaces of the mandibular anterior teeth are cleansed thoroughly 
with pumice paste. The teeth are isolated with cotton rolls and kept thoroughly 
dry. Alcohol is applied to the lingual surfaces of the teeth and the perforations, 
and these are dried thoroughly. 


The lingual surfaces of the mandibular anterior teeth and the perforations are 
covered with a slow setting cement. The surface of the splint with the pins 
extending is covered with cement and seated on the teeth. The cuspid keys are 
placed in their proper openings at the same time, and adapted into the key slots 
on the lingual surfaces of the cuspids. The splint is held firmly in place with force 
applied in a labial direction. The cuspid keys are pulled in a labial direction 
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Fig. 13.—Completed splints in position on models. A, Two central incisors supplied 
with Steele’s Facings; B, splint on mandibular anterior teeth; C, the splints removed. (Courtesy 


Instrument Society of America.) 











B. 


Fig. 14.—A, Casts of teeth requiring a splint. (Left) before treatment. (Right) the 
splint is in position, B, Roentgenograms of these teeth. i 
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and held until the cement sets. When set, all excess cement is removed, the excess 
pin length is removed, and the ends of the pins are polished. To improve esthetics, 
some of the metal may be removed, and the cavity thus produced filled with silicate 
cement or self-curing acrylic. 

The practical cases shown have been in the mouths of patients four years and 
have been found to be maintaining themselves very satisfactorily (Figs. 14 and 15). 

Adherence to all principles of physiology, mechanics, oral hygiene, and es- 
thetics has been observed. Thus these splints should be successfully maintained 
indefinitely. 





B. 


Fig. 15.—A, Casts of teeth requiring splinting and the replacement of one_ tooth, 
(left) before treatment, (right) the splint is in position with a Steele facing supplying 
the missing tooth. B, Roentgenograms of these teeth. 


ADVANTAGES OF THE HORIZONTAL PIN APPLIANCE 


The horizontal pin appliance will immobilize and stabilize anterior teeth with- 
out irritation to the gingival tissues, and with the minimum disturbance to esthetics. 
The minimum of tooth preparation is required to provide adequate retention, and 
the appliance is simple to construct. There is no disturbance to pulps as a result 
of extensive preparations, and missing teeth can be replaced when indicated. There 
is no interference with the maintenance of oral hygiene. The appliance will fulfill 
all of the objectives of splints of other design. 
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SUMMARY 


Parallel perforations are drilled in the central and lateral incisors in a horizontal 
plane. The perforations in the cuspids are drilled nonparallel. The perforations 
are placed at a safe distance from the pulps and are located with roentgenograms. 

Precisely fitted pins are placed into the preparations, and the impression is 
made from the lingual side of the teeth. A cast is obtained and a gold casting is 
made. This is cemented into position with a slow setting cement. At the same 
time, the cuspid keys are inserted independently, and locked into position from 
the lingual side. 
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THE ULTIMATE GOAL IN FIXED BRIDGE PROCEDURES 


Davin H. Coetno, D.D.S.* 
New York, N.Y. 


YRACTICALLY EVERY PHASE of dentistry calls upon the science of 

- crown and bridge to aid in restoring health to teeth and tissues as well as in 
replacing missing members of the dental arch. Removable partial denture 
techniques are accomplished to their best advantage when combined with fixed 
appliances. Periodontics often require the prosthodontist to aid in supporting 
weak teeth by inserting fixed splints. This aid may be the difference between a 
favorable or unfavorable prognosis. Orthodontists and endodontists both have 
much to gain by a close working relationship with the crown and bridge operator. 
The problems of oral rehabilitation and reconstruction are greatly dependent 
for their solution on crown and bridge constructions. 

One of the chief aims in our work is the prepartion of abutment teeth with 
the following considerations: (1) a minimum amount of injury to the pulp and 
surrounding tissues, (2) a minimum amount of discomfort to the patient during 
and after operative procedures, (3) the maximum speed possible. If we tie in 
with this thought the fact that maximum protection against future decay, maxi- 
mum retention, and correct anatomical positions and proportions are also con- 
siderations, then the tooth preparation of which we must think is the full crown. 


CONTROL OF FRICTION-PRODUCED HEAT 


Many bridge abutments facing extraction after a few years of service 
could have been saved by the initial placement of a well-constructed full crown. 
While many still feel that excessive tooth reduction is necessary to accomplish 
this preparation, time has proved to me that this is, in most instances, a pre- 
ventive form of treatment. Pulpal injury, due to inept operative procedures, can 
be minimized by the judicious use of the modern techniques. The diamond in- 
struments permit the detailed preparation of a tooth with a minimal amount of 
friction-produced heat. The use of a stream or spray of water on the tooth and 
stone diminshes the effects of the heat, and increases the cutting efficiency of the 
instrument at the same time. However, as the speed of the cutting instrument 
is increased, so must the effect of the coolant be increased. It is my feeling that 
with speeds of 10,000 to 20,000 r.p.m. or better, our present cooling methods are 
inadequate. Where the stone is in contact with the tooth, the area is momentarily 
dry and subject to a dangerous heat rise. Attempts have been made to prove 


Read before the American Academy of Crown and Bridge Prosthodontics, Chicago, IIL, 
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that pulpal tissue will tolerate many degrees of thermal change. Yet, from 
clinical observation and results, operative injury through shock, thermal or 
otherwise, seems responsible for many degenerating pulps. If we are to use 
high speeds, and I believe we will continue to do so, our aim should be to improve 
on the cooling device as well as the r.p.m. of the motor. Recently, my attention 
was drawn to a commercial grinding device in which the coolant was delivered 
to the interior of a stone causing a moist vapor to surround the entire area of 
operation. The vapor-zone attachment operates by limiting the flow of the 
coolant so that only an invisible spray emerges from the rim of the stone. Being 
light in weight, the vapor is held near the rim by air currents, and whirls around 
with the stone until it contacts an object thrust into the air stream. The vapor 
condenses into droplets dampening the work, but not getting it dripping wet. 
The coolant actually reaches the point of contact. Many refinements would be 
necessary to introduce something of this nature into our present set-up. How- 
ever, our answer to the cooling problem, technique as well as vehicle, may be 
found in industry. 


There is no doubt in my mind that higher dental engine speeds, with conse- 
quent lessening of vibration, will tend to increase the comfort of the patient 
during the preparation of abutment teeth. The trend to higher speeds, there- 
fore, seems justified in this respect. 


The higher speeds evoke many questions in my mind. The two most import- 
ant to me are (1) how high may the speed go, and (2) how high do we want the 
speed to go? There must be some optimum point that should satisfy biologic 
requirements, as well as the operative time factor desired. I cannot:believe that, 
like the aircraft industry, we are attempting to break through “barriers.” A long 
range research and clinical program should be instituted to give us more informa- 
tion on the effects of high engine speeds. Clinical results would seem to me 
to offer the best analysis, although many factors enter to fog the picture. 


PULP DEATHS 


An important consideration in the conservation of pulpal tissues is the use 
of teeth that have fillings, already placed, as abutments. If one were to check 
on the pulp degenerations and deaths that occurred after teeth were prepared, 
he would find that teeth in which restorations had been present constitute the 
greatest number of fatalities, and those that were previously unfilled, the smallest 
number. Clinical observation has pointed out this fact. Consultation with experi- 
enced pulp canal therapists verifies this observation. Despite all modern pre- 
cautions exercised during the preparation of such teeth, some of the pulps still 
die. While I cannot say at this time what is necessary to prevent these pulp deaths, 
or whether they can be prevented at all, logical reasoning points out the fact 
that we must learn more about the problems these “risky teeth” impose, if our 
present techniques and restorations are to survive. 
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TOOTH SENSITIVITY 


The sensitivity of the prepared tooth, during the succeeding phases of con- 
struction and insertion of the appliance, looms as one of our imperative problems. 
The apprehension of the patient becomes greater with each visit unless local 
anesthesia is used during every phase. Many varnishes, liners, and desensi- 
tizers have been advocated, but most of them have questionable value. Those 
that did help left a doubt in our minds as to their eventual effect on the pulp. 
Sorely needed is an efficient desensitizing agent that will be unquestionably harm- 
less to the pulp tissue. 


Once the teeth have been prepared, their protection against movement and 
shock is our next consideration. The advent of fast curing acrylics has eased 
this problem to a great extent. Temporary splints and bridges are fairly simple 
to construct at the time of the preparation of the teeth. The time lapse between 
the preparation and the final insertion, therefore, will not be so harmful as regards 
movement of abutments and the extrusion of opposing teeth. 


IMPRESSIONS 


Making the impressions of prepared teeth, and the correct placement of the 
dies in a stone cast have been the subject of much discussion. While many 
techniques have been suggested, one wonders if some definite procedures could 
be agreed upon that would accomplish the desired result. To this end, I suggest 
that the most important factors in obtaining a single tooth impression are: (1) 
accuracy of the impression material and technique, and (2) ease of handling. Let 
us consider the status of various techniques at this time. 


The direct pattern technique is accurate in the hands of the man trained and 
adept in direct wax work, but it does not lend itself to the construction of multiple 
attachments. Also, it is more difficult to handle the wax, and it does not permit 
a proper perspective of the over-all picture in the mouth. In certain areas of 
the oral cavity, access is extremely difficult to obtain. 


With the recognition of the need for keeping the entire dental arch (rather 
than an isolated unit) before us, and the difficulty in gaining access and in 
handling of the direct pattern, it was natural that the swing over to the indirect 
impression technique would occur. Modeling compound takes the lead in the wax 
family as the material of choice in making individual impressions. When prop- 
erly manipulated, it has a high degree of accuracy and is simple to use. Some of 
the elastic impression materials leave much to be desired and, by and large, 
have fallen by the wayside for this phase of technique. The alginate and agar 
hydrocolloids will give good accuracy, but demand a very disciplined technique. 
They offer the most promise in the eventual attainment of the goals of ease 
and accuracy. 


It is not possible, nor desirable, to think of impression making without con- 
sidering die and cast forming. Modeling compound impressions can be poured in 
stone, packed in amalgam or electroplated, thus yielding an individual die of 
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the prepared tooth. The correct positioning of these individual formed dies 
in a master cast has long posed a question. Various forms of transfers have 
been used, but I doubt if anyone of us would feel that the ultimate in accurate 
positioning is attained. If it is possible to obtain a master cast in which the 
prepared teeth are related correctly to the rest of the arch beyond question, it 
can only be done when the cast is one unit. Some techniques do have this prob- 
lem of relation as a basic concept in the procedure. It is true that difficulties are 
present in obtaining an impression by these techniques, due to the presence of 
the gingival tissue. Several solutions, each having merit, have been evolved to 
retract or remove part of the tissue. The surest method I have found is electro- 
cautery. However, many, including myself, find it hard to institute a surgical 
procedure when it is not indicated by necessity. If we bear in mind our aim 
of accuracy, we must admit the one-piece cast is sound and sure. We must 
think of advancing and eliminating whatever criticisms may exist in order that 
we may attain technical perfection. 


MAXILLOMANDIBULAR CAST RELATIONS 


The material usually suggested to transfer the maxillomandibular cast re- 
lationship from the mouth to the articulator is wax. The lack of rigidity in this 
material does not promote exactness. Wax checkbites, even in complicated and 
highly disciplined techniques, are the height of inaccuracy. Proper occlusal 
planes and patterns are hard to achieve with this porcedure. The use of unilateral 
wax checkbites with unilateral impressions is extremely faulty. I would rather 
see two full arch casts with a fair complement of teeth be articulated by hand. 


The ideal material would be one that could conform to the shape of the 
teeth perfectly while in a plastic condition, and change to a state of rigidity 
without distortion before its removal from the mouth. This rigidity would be main- 
tained throughout the occluding and mounting process, or perhaps the use of a 
nondeforming base, such as a metal boxing, enclosing a waxlike material, could 
give us the accuracy for which we are looking. The weaknesses of centric jaw 
relation methods have become more easily recognized in full mouth rehabilitation 
procedures. The errors of these methods have always been present in uncompli- 
cated fixed bridge procedures. The development of a simple, sound, and ac- 
curate checkbite technique will do much in improving the prosthesis we make. In 
addition, the laboratory and chair time necessary for its fabrication will be 
lessened. 


SOLDER JOINTS 


The assembly of several units into one fixed partial denture depends upon 
the strength of the soldered joints for its mechanical success. For its biologic 
success, it depends on the correct placement of the solder joint. While we have 
excellent solders with which to work, and sound techniques to use, a soldered 
joint always will be a weak link in the appliance. There are many cases in which 
the short vertical height of the parts prohibits the use of a joint of an efficient 
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size. If we attempt to gain an adequate size for strength in these cases, the biologic 
factors for success must be overlooked. Any impingement on the interproximal 
tissue will cause strangulation and ultimate inflammatory processes. It is gen- 
erally agreed that a correct solder joint is one that has sufficient size for strength, 
is placed at the anatomically correct contact area, and does not irritate the gingival 
tissue. The attainment of all three conditions in all cases is impossible. One- 
piece casting techniques have been devised and utilized to a high degree of per- 
fection within the profession and in industrial fields. The use of such a cast- 
ing in the fabrication of a fixed bridge would permit the construction of anatomi- 
cally correct contact areas without sacrificing strength. It is my belief that we 
have the necessary investments and casting techniques to permit the successful 
construction of such appliances, given the correct working casts. 


PONTICS 


Pontic construction has offered more problems to dentistry than it should have. 
This was due primarily to the many types of pontics advocated by their manufac- 
turers, without due regard for the proper areas of their use. Before the advent 
of acrylic material, the porcelain facing, used with intelligence and _ technical 
skill, served us well. If protected by a sufficient quantity of metal, it resisted 
fracture for many years. The plastic materials served to reduce confusion in the 
selection of a pontic. The profession learned quickly that an occlusal or lingual 
surface in gold was necessary to withstand the ravages of wear. The use of a 
gold boxing to enclose acrylic, used only for esthetic purposes, became common 
practice with little chance for error and subsequent breakage. 

The effect of the various pontic constructions on the gingival tissues is always 
a serious consideration. For many years, highly glazed porcelain was con- 
sidered the only material kind to these tissues, but it was not always usable. 
The use of gold and acrylic in apposition to the gingivae has taught us that it is 
not the material itself that is all-important, but the method of construction. The 
scraping of casts before making the pontics accounts for 95 per cent of the in- 
flammatory processes seen under and around pontics, regardless of the material used. 
In some types of tissue, actual relief of the cast is indicated. In most cases, con- 
tact which does not produce blanching of the tissue, when the appliance is fully 
seated, proves satisfactory. We have seen mouths in which the tissues seem to 
hypertrophy around the pontic despite the use of extreme care in its formation. 
This is seen particularly in the lower molar region. While I can advance a few 
theories on its cause, the ultimate in health and cleanliness has not been attained. 
This is not a problem of material, nor of tissue displacement as I see it. Study 
may disclose an unknown factor we have not considered. The type of tissue, 
thin and hard, or soft and resilient, seems basic to the problem. 

Improvements in the plastics are proceeding rapidly. In time they will ap- 
proach the cleanliness of porcelain. I use the plastics a great deal in my fixed 
bridges. They simplify construction, improve esthetics, and stand up well. 
These are great advantages. However, it is still my conviction that highly glazed 
porcelain is the “cleanest” material to use. 
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PERIODIC REMOVAL 


Let us think now of the pleasure in being able to remove a completed bridge 
from the mouth without injuring or destroying it or its attachments. For pur- 
poses of checking the abutment teeth for caries, in cases where tissue problems arise, 
or even where extensive occlusal corrections become necessary, the simplification 
of the operative procedures is almost unbelievable. Could we permit fixed 
bridges to remain temporarily cemented always? Would removal once a year, 
of bridges thus placed, be advisable? Do we have temporary cements that will 
not dissolve away in a short period? Will it be injurious to the occlusion or abut- 
ment teeth to remove these bridges periodically? Is this a wise procedure at all? 
These questions have been asked by many of us, particularly when difficulties on 
finished constructions present themselves. At the moment, I do not believe a 
cement is available that would fulfill the conditions necessary without acting as a 
permanent cementing medium. I look forward to further discussion and enlighten- 
ment on the merits of these questions. 

I have discussed many things that are everyday considerations to all of us. 
In talking with men in various areas of the country, one big fact stares me in the 
face—the wide divergence of opinion in the types of attachments and bridges 
being advocated. Many times the opinions seem to indicate blindness to the 
clinical results that we see. Not all of us can be right, nor all of us wrong. 
To my mind, there must be some conclusions that will be agreed upon by every- 
one. Standardization of accepted thoughts should, and could, be arrived at by 
intelligent clinical observation and discussion of results. The confusion that now 
exists in the mind of the dental profession at large could be eliminated to a great 
degree. The responsibility of bringing some order to this thinking lies, in the 
main, with this group. 


SUMMARY 


I have attempted to place before you what constitutes, in my belief, the prob- 
lems and philosophies of fixed partial dentures. I feel that the rapid strides in 
this branch of dentistry have made history. I also believe that advancement will 
continue to. keep this phase of dentistry on the high plane it has reached. I 
look forward to a future of crown and bridge procedures that will be well-planned 
well-executed, and technically and biologically sound. 


510 Maptson Ave. 
New York 22, N.Y. 
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A METHOD OF MEASURING MESIAL TIPPING OF 
THE LOWER SECOND MOLAR 


Se1zo Murata, D.D.S., M.S.* 


San Francisco, Calif. 


UMEROUS ABNORMALITIES are found in many mouths due to the 
4 N loss of the lower first molar. It is not the intent of this article to discuss the 
various means of restoring the lost function. I wish to confine my dissertation 
to the problems related to the tipping of the lower second molar. 

It is imperative that we have some method of measuring the amount of tipping 
of the lower second molar so that we may evaluate the retentive position of this 
tooth as an abutment in relation to the anterior segment of a bridge. 

There are other factors which must be considered in regard to teeth that are 
tipped and which are to be used as abutments for bridge work. These factors are: 
the retention and resistance forms, the position of the marginal outlines of the prep- 
arations, and the amount of tooth structure to be reduced on the occlusal surface or 
parts thereof. 

When teeth are rotated, we must have a method of determining the amount 
of tooth structure that should be reduced on the mesial, distal, buccal, and lingual 
surfaces ; also, what surfaces should be included in the preparation. 

In this discussion, I will attempt to demonstrate a method of measuring the 
degree of tipping, and to present a procedure for evaluating the types of prepara- 
tions that may be most suitable for a retainer for a bridge. 


CONTACT AREAS 


The clinical crown of the lower second molar is completely calcified at the 
seventh year. It lies within the crypt just above the inferior dental canal at the 
angle of the jaw, the mesiodistal plane is usually parallel to the alveolar crest 
overlying the crypt and with the lingual tilt (Fig. 1). Normally, at the age of 12 
years the second molar erupts through the soft tissues and comes into occlusion 
with the opposing upper second permanent molar and upper first permanent molar 
and aligns itself distally to the lower first molar with a very slight lingual tilt. 

Normally, the contact areas of the lower posterior teeth of a child with perma- 
nent dentitions are formed by a very slight concavity on the distal of one tooth 
against a convexity on the mesial of the approximating tooth (Fig. 2,4). 

The concave component of the contact area is a slight depression which is 
found slightly lingual to the distobuccal line angle and below the buccal termina- 


Read before the American Academy of Crown and Bridge Prosthodontics, Chicago, Ill., Feb. 
7, 1954. 
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tion of the distal marginal ridge. In most cases the distobuccal triangular groove, 
which extends from the distal pit, runs toward the distobuccal line angle, and, 
before it reaches the angle, it meets a groove running distally which veers toward 
the distal marginal ridge which it crosses to extend as a shallow depression on the 
distoproximal surface. The occlusal border of this depression is found at the 
junction of the marginal ridge with: (1) the distal ridge of the buccal cusp of the 
first and second bicuspids; (2) the distal ridge of the distobuccal cusp of the first 
molar ; (3) the distal ridge of the distobuccal cusp of the second molar. 

This shallow depression can be traced on the proximal surface, one-fourth 
of the way toward the cervical line. 

The conical component of the contact area is a slight protuberance found near 
the buccal aspect of the mesial surface, and immediately mesial to the buccal portion 
of the mesial fossa. This protuberance is bordered buccally by a supplemental de- 
pression, and lingually by the mesial marginal groove. It follows the contour of 
the mesial surface occlusogingivally. 





Fig. 1—A child’s dentition at 6% years. Note the position of the second molar at the 
angle of the jaw. (From the collection of Dr. S. R. Atkinson of Pasadena, Calif., photographed 
by Dr. Frederick W. Schubert.) 


The contact areas may become wider and flatter, due to the attritional wear, 
but the characteristic of the original contact remains. These findings also hold 
true with the normal contact areas of the upper posterior teeth (Fig. 2,B). 

If the child lacks the proper development of the jaws, or there is slow unequal 
eruption of the permanent dentition, the child will have malaligned and malposi- 
tioned teeth at the age of 12 years. In such cases, the contact areas are found 
irregularly between the concave and convex areas of the proximal surfaces of the 
rotated and tilted teeth as in Fig. 3. 

Other factors which may contribute toward asymmetry of the dentition are: 

1. The failure of parents to recognize the importance of mouth hygiene by 


allowing the food plaque to adhere to the exposed portion of the crown, thereby 
causing decalcification of the enamel and eventual decay of the tooth. 
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2. The failure of the child to take proper foods during the years of tooth 
development, resulting in fissures on the surface of the crowns. 

3. The failure of certain glands to function properly, causing hypocalcified 
enamel. 

4. The retaining of food particles between the carious deciduous second 
molar and the lower first permanent molar. 

5. The expos.re of the pulp of the lower first molar during operative pro- 
cedures, causing the devitalization and an early loss of the tooth. 


A. 





B. 


Fig 2.—A, The normal contact areas of posterior teeth at the age of 13 years. Note the 
concave and convex components of the contact areas of the approximating teeth, except that 
the first bicuspid contacts the distal portion of the cuspid in a shallow depression. B, The 
contact areas of the upper posterior teeth. 





B. 


Fig. 3.—A and B, The contact areas of malaligned and malpositioned teeth. 


Needle summarized Monson’s theory as follows: “It is nature’s intention for 
the teeth to come into occlusion upon the surface of a sphere, but while irregular- 
ities of development and loss of teeth modify this condition at all times, it under- 
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goes compensatory changes. Unequal eruption of the teeth and asymmetry often 
result in a tipping of the occlusal plane. The teeth may then lie upon the surface 
of several concentric spheres.” 


LOSS OF THE LOWER FIRST MOLAR 


When the lower first permanent molar is lost before the eruption of the 
second molar, migration of the lower second molar and the bicuspids will occur. 
When the trabeculae of the alveolar processes are destroyed by the extraction of 
the lower first permanent molar, the second molar, which is still in the process of 
root formation, will migrate mesially to contact the second bicuspid which has 
drifted posteriorly with a slight distal or mesial rotation. In some cases, the mi- 
gration of the teeth is accomplished so precisely that the lower second molars are 
mistaken for first molars; but such mistakes can be clarified when the direction 
of the roots are studied in the roentgenogram. The roentgenogram will indicate 
that the root apices remain in their original position (Fig. 4). 

Further examination of the mouth reveals the separation of the teeth and the 
distal tipping of the first bicuspid, cuspid, and lateral on the affected side of the 
lower jaw. The shortening of the mesiodistal length of the lower arch against 
the normal length of the upper arch will increase the vertical and horizontal overlap 
of the upper anteriors, and will often cause excessive attrition of the incisal por- 
tion of the lower anterior teeth. 





Fig. 4.—A roentgenogram showing the mesial drifting of the second molar crown in re- 
lation to the apices of the roots. The first permanent molar was extracted at the age 
of 9 years. 

When the lower first molar is extracted in early life, there will be a change of 
the masticating mechanism. Even before the loss of the lower first molar, the 
presence of proximal caries will result in the distal drifting and rotation of the 
second bicuspid into the carious area and the loss of proper contact with the first 
bicuspid, and the separation of the first bicuspid, the cuspid, and the lateral incisor 
in some cases. 

This unhealthy condition is further aggravated by the mesial tipping of the 
second molar and the erupting third molar. The migration of the second molar is 
less common than the mesiobuccal or the mesiolingual rotation of this tooth. 
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CHANGES IN THE UPPER ARCH 


With the loss of the lower first molar, the upper arch cannot escape the dele- 
terious effects. The upper first molar gravitates from the occlusal plane, thus plac- 
ing the mesial and distal contact areas toward the cervical line. This results in 
the tipping of the upper second molar, accompanied by buccal or lingual rotation, 
the loss of normal contact areas, the distal rotation of the bicuspids, and separa- 
tion of the first bicuspid and the cuspid. 





Fig. 5—A roentgenogram showing the mesial tipping of the lower second molar at the 
age of 46 years. The first molar was extracted at the age of 16. Note the roots and their 
supporting bone structure. This patient has cusp-to-cusp tooth relation and very little 
lateral movement during mastication. 


ROTATION OF THE SECOND BICUSPID 


The extent of the rotation of the lower second bicuspid and the separation of 
contact between the teeth depends on the anteroposterior cuspal relationship of the 
upper and lower arches and the buccal or lingual axial inclination of the teeth. The 
centric component of forces brought to bear upon the surfaces of the teeth and 
the lateral and backward sweeping motions of the tongue against the lingual sur- 
face of the teeth also affect this condition. 


It has been my observation that the second bicuspids show a mesial rotation 
in the majority of the cases, while the opposite is true in crossbite cases. 

Very little rotation of the second bicuspid is observed in the cusp-to-cusp cases 
or in cases in which the patient has no noticeable lateral movement in the act of 
mastication (Fig. 5). 


MESIAL TIPPING OF THE SECOND MOLAR 


The mesial tipping of the lower second molar is quite certain in most in- 
stances, except those where a crossbite exists. 

The degree of the buccal or lingual rotation of the mesially tipped second 
molar depends on the direction of the long axis and the buccal rotation of the 
upper second molar in relation to the occlusal surface of the lower second molar, 
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the amount of lateral torque received on the distal ridge of the distobuccal cusp of 
the lower second molar, and the position of the upper first molar. 

Normally, the lingual cusps of the upper molars are the functioning cusps. 

If the upper second molar is properly located in the arch, and the upper first 
molar is in a slightly mesiolingual position, the lower second molar will tip 
mesially and lingually without rotation. Such changes are affected by: 

1. The lateral stresses created by the backward and upward pull of the 
muscles of mastication against the mesiolingual inclined plane of the distobuccal 
cusp of the upper second molar and the distal ridge of the distobuccal cusp of the 
lower second molar. 

2. The occlusal stresses created by the functional lingual cusp of the upper 
second molar against the mesiobuccal inclined plane of the distolingual cusp of 
the lower second molar. 

The space created by the mesial tipping of the upper second molar makes it 
possible for the distobuccal cusp of the lower second molar to pass between the 
mesial cusps of the upper second molar and the distobuccal cusp of the upper first 
molar without receiving lateral torque from the latter. 

If the upper second molar happens to have its long axis rotated lingually 
and the upper first molar is in correct alignment, the tendency is for the lower 
second molar to tip mesially and lingually with a very slight lingual rotation. 

If the mesiodistal relationship of the upper first molar is correct in the arch, 
the lower second molar will tip mesially with a slight lingual tilt. The amount of 
lingual tilt depends on the force exerted by the third molar through the contact 
area on the distal surface of the second molar. 

If the arch is wide, the mesial tipping lower second molar will occlude with 
the upper first molar in a cusp-to-cusp relationship and will rotate buccally with- 
out a noticeable lingual tilt. 

The mesial tipping of the lower second molar usually stops when the buccal 
groove occludes with the distolingual inclined plane of the distobuccal cusp of the 
upper first molar. 

The mesial tipping of the lower second molar will be influenced also by the 
shape and length of the roots, the overcrowding effect of the lower third molar 
from the distal, and the presence of periodontoclasia. 


A METHOD OF MEASURING MESIAL TIPPING OF THE LOWER SECOND MOLAR 
BY USING CEMENTOENAMEL JUNCTIONS AS THE LANDMARKS 


There has been very little said or written on how to measure the tipping of 
any tooth. I first tried to measure the mesial tipping by measuring the angle 
formed by lines drawn through the buccal groove of the second molar and the 
crest of the buccal ridge of the second bicuspid. This method gave a fair but not 
completely satisfactory result, because I was dealing merely with the clinical crowns, 
and not with the tissues which make up the tooth, nor with the investing tissues. 

Continuous effort to solve this problem opened an entirely new field of vision 
as far as the classification and the plan of treatment are concerned. 

Dental radiography and dental anatomy are invaluable assets in solving this 
problem on a sound basis. 
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The suggested method of measuring mesial tipping of the lower second 
molar embraces the field of dental anatomy, dental radiography, and simple 
geometry. 


DENTAL ANATOMY 


Studies bear out the fact that the cervical line or cementoenamel junction on 
the mesial, distal, and lingual surfaces of the lower bicuspids and molars is prac- 
tically on the same level, with very slight deviation. The buccal cervical lines of 
the crowns show definite dips toward the apices of the roots. 


ESSENTIALS FOR DENTAL RADIOGRAPHY 


When surveying the entire mouth or any single tooth area, the following 
conditions should be fulfilled : 

1. The tooth form should be as near actual size and shape as possible. The 
central roentgen ray should be directed at right angles to the tooth axis and the 
mesiodistal plane, and the film should be parallel to the tooth axis. 

2. The contact areas should not overlap unless it is impossible to separ- 
ate them. 

3. The root apices should be clear and contrasted with the adjacent bone 
structure. 

4. The interdental area should show the shape and structure of the alve- 
olar bone, and the gum tissue should be shown as near its actual shape and size 
as possible. 


5. The inferior wall of the antrum should be shown in its correct relationship 
to the teeth. If the shadow of the malar bone overlaps the roots of the molars, 
roentgenograms must be made at different angles to clear them. 


6. The bone structure should be sharply defined in the retromolar areas. 
There should be no exception to these rules if an operator expects to secure a 
good set of full-mouth and bite-wing roentgenograms. 


For our purpose, the roentgenogram of the area involved should reveal both 
abutment teeth and part of the adjoining teeth. 


GEOMETRY 


Certain rules of geometry apply to the problem: 


1. Angles are complementary when the sum total is a right angle. 
2. Angles are supplementary when the sum total is a straight angle. 


3. If two angles have their sides respectively perpendicular, they are either 
equal or supplementary. 


4. The sum of the angles of a triangle is equal to a straight angle. 


5. If two lines are cut by a transversal so that a pair of alternate angles 
are equal, the lines are parallel. 
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TECHNIQUE OF MEASUREMENT 


Fig. 6 shows a schematic drawing of a radiograph of the lower first molar 
area. The teeth adjoining the edentulous area have not commenced to drift. The 
line (1) is drawn on the negative joining the distal and the mesial cementoenamel 
junction. This line is called the baseline of the lower second molar. The line (2) 
is a straight line joining the distal cementoenamel junction of the lower second bi- 
cuspid. This we will call the assumed horizontal line. 


Fig. 6 
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Fig. 6—A schematic drawing of a roentgenogram of the lower first molar area showing 
the normal mesial tipping of the second molar in relation to the anterior abutment. 

Fig. 7.—A schematic drawing of a roentgenogram showing moderate mesial tipping of 
the lower second molar in relation to the anterior abutment. 


The angle formed by the lines (1) and (2) at the distal cementoenamel junc- 
tion of the second molar, is the angle we will use to indicate the mesial tipping of 
the tooth. 

A straight line (3) is drawn perpendicular to the baseline (1) to indicate the 
long axis of the tooth. 

A straight line (4) is drawn perpendicular to the assumed horizontal line (2), 
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which connects the distal and mesial cementoenamel junction of the second bi- 
cuspid. We assume that the line (4) is the long axis of the lower second bicuspid. 


Fig. 7 shows a moderate amount of the mesial tipping of the lower second 
molar. The anterior abutment tooth does not show any sign of rotation or distal 
drifting. The angle formed by the baseline 7 and the assumed horizontal line 2 
at the distal cementoenamel junction of the lower second molar indicates the 
amount of the mesial tipping of the lower second molar. The angle formed by the 
perpendicular lines 3 and 4 is equal to the angle formed by 1 and 2. The line 4 
is a perpendicular line, intersecting the horizontal line 2. It is the line of the pro- 
posed parallel cut. 


In case of rotation, an adjustment should be made to suit the individual 
situation. 





Fig. 8—A schematic drawing of a roentgenogram illustrating moderate mesial tipping. Note 
the 90 degree mesial rotation of the second bicuspid. The straight line drawn between the lin- 
gual cementoenamel junction of the second bicuspid and the distocementoenamel junction of 
the tipped second molar is used as the assumed horizontal line. 


Fig. 8 shows a moderate amount of mesial tipping of the lower second molar. 
The difference between Fig. 7 and Fig. 8 is that the horizontal line 2 is drawn 
through the distal cementoenamel junction of the lower second molar, and the 
lingual cementoenamel junction of the lower second bicuspid which has a 90 
degree mesial rotation. The proximal and lingual level of cervical line of the 
lower second bicuspid is approximately the same. 


Fig. 9 illustrates a case of extreme mesial tipping of the lower second molar, 
and slight distal tipping of the lower second bicuspid. The lines 1 and 2 are 
the baselines of the second molar and the second bicuspid, respectively. The line 3 
is the assumed horizontal line. The lines 4 and 7 are perpendicular to the base- 
lines of the lower second molar and the second bicuspid, respectively. The angle 
formed by the straight lines 1 and 3 are equal to the angle formed by the straight 
lines 4 and 5. The angle formed by the straight lines 3 and 2 indicates the amount 
of the distal tipping of the anterior abutment tooth. 
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The letter T is a total angle of the sum of the two angles formed by straight 
line J and 3 at the distal cementoenamel junction of the second molar, and by 
the straight lines 2 and 3 at the mesial cementoenamel junction of the lower second 


bicuspid. 
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Fig. 9—A, A schematic drawing of a roentgenogram showing moderate mesial tipping of 
a lower second molar in relation to the distal tipping of the second bicuspid. B, The method 
of calculating the mesial tipping of the second molar and the distal tipping of the mesially 
rotated second bicuspid on the roentgenogram, using the cementoenamel junction as the land- 
mark. The angle formed by the horizontal line and the base line at the cementoenamel junc- 
tion of the lower second molar shows a mesial tipping of 25 degrees. The second bicuspid 
shows the distal tipping of 15 degrees, the total angle being 40 degrees. 


The lines 5 and 6 are perpendicular to the horizontal line 3, thereby indicating 
parallel cuts on the two teeth of the anterior and the posterior abutment teeth. 

- Fig. 10 shows a moderate mesial tipping of the second molar followed closely 
by the third molar. The angle formed by the straight lines 7 and 2 at the distal 
cementoenamel junction of the lower second molar is the angulation of the mesial 
tilt of the lower second molar. The line 3 is the perpendicular line intersecting 
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the baseline 1. The line CD indicates the length of the contacts, or the maximum 
width of the insertion. The line AB is the maximum length of the gingival margin 
of the bridge. 


This method will also enable the operator to gauge the amount of mesiodistal 
‘ength between the anterior and posterior contacts of the bridge, and the prospect- 
ive anterior-posterior length at the gingival margin of the bridge as shown in Fig. 
10. If the line AB is longer than the line CD the bridge will refuse to go down 
through the occlusal space, no matter how the axial walls of the preparation 
are tapered. 


Other factors which may modify the plan of treatment are the buccal or lingual 
tipping and rotation of the abutment teeth, available amount of tooth structure, 
migration of the abutment teeth, and the presence of the third molar. 




















Fig. 10.—A schematic drawing of a roentgenogram showing mesial tipping in relation to 
the overcrowding third molar. This makes it difficult to cement a rigid connector bridge 
due to the lack of space between C and D, unless the mesial portion of the third molar is re- 
shaped with an inlay or full-veneer crown. Other alternatives would be a nonrigid connector 
bridge, or a rigid connector bridge with a modified mesial retainer and a half crown for 
posterior abutment. 


DISCUSSION 


The primary objective of this method of calculation is to determine what 
type of retainers can be made on existing malpositioned abutments of the bridge. 
With roentgenograms, one will be able to see the amount of mesiodistal structure 
available in order to obtain the maximum retention and resistance form, and 
to determine the initial parallel cttts without endangering the pulps of the abut- 
ment teeth. These roengenograms must be studied in conjunction with study 
casts and data obtained from the clinical examinations as shown in Tables I, II, 
and III, of the various types of preparation for retainers on lower second molars. 


STUDY CASTS 


Study casts are indispensable. From the mounted plaster cast, one will be 
able to study the occlusion in centric relation, the mesiodistal relation, the bucco- 
lingual relation, the cuspal relation, the malposition and malalignment of teeth, 
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Slight Tipping (5° to 10°) 


Post extraction period (short) 
Rotation with tipping (present or none) 
Extrusion of opposing tooth (none) 








A. INLAYS: . B. oNLAYS: CC. PARTIAL VENEER CROWNS: D. FULL VENEER CROWNS 
{Including buc- (With or Partial veneer (with slight 
cal and lin- without deviation) 
gual grooves exten- Modified partial veneer 
Tipping of sions ) Modified partial veneer 

MO { mesiobuccal (not including distal) 
cusp 
Tipping of 
mesiolingual 
[cusp 

MOD (With tipped mesial 

cusps) 


MOD (With extensions and 
tipped mesial cusps) 


Cardinal requirements for selection of types of the preparation for retainers (Same as 


Class I) 


Methods of obtaining maximum retention and resistance forms (Practically the same as 


Class I) 


Moderate Tipping (15° to 20°) 


Postextraction period (several years) 
Rotation (usually present) 
Extrusion of opposing tooth (probable) 


A. INLAYS: B. ONLAYS: CC. PARTIAL VENEER CROWNS: D. FULL VENEER CROWNS: 
Not indicated Not indi- Modified partial veneer — First choice as_ re- 
as retainers cated second choice (Proximal tainers 
as re- box-like form instead of 
tainers M and D retention grooves) 


1. Build occlusal surface of 
lower molar 


2. Reduce occlusal surface of 
extruded upper molar 


the extrusion of teeth, the vertical and horizontal overlap of anterior teeth, the 
form of the alveolar ridge, the attrition, the available clinical crown, and the 
designing of preparations. 

The casts should be mounted on the surveyor to determine the amount of tooth 
structure to be removed from the coronal portion of the tooth, the possible extent 
of the margins of the preparation, and the direction of the retention grooves 
or box forms (Fig. 11). 

The type of retainer depends on the positions of the third molar, the second 
molar, and the anterior abutment tooth in the arch. The third molar overcrowding 
against the distal surface of the mesially tipped molar (Class II and III) will 
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Tape III. Extreme Tippinc (More THAN 20 DEGREES) 








Post extraction period (long) 
Rotation and Tipping (extreme) 
Extrusion of opposing tooth (protruded or lost) 








CASE 1 CASE 2 CASE 3 


The lower second molar The lower second molar The lower second molar 
drifted and tipped into more drifted and tipped almost drifted and tipped into the first 
than one-half the space of the equal to the space of the molar space: 


first molar: first molar: 1 With the third molar follow- 
A. Inlays A. Inlays ing into the space of the 
(Contraindicated) : (Contraindicated) second molar 
B. Onlays B. Onlays - 2 With pocket formation on 
(Contraindicated ) (Contraindicated ) mesial, buccal, and lingual 
C. Partial veneer crowns C. Partial veneer crowns of the second molar 
(Seldom used) (Seldom used) 3 Extrusion of upper first 
D. Full veneer crowns D. Full veneer crowns molar with periodontal 
(First choice) (Choice as retainers) pockets 
Small pontic acts as a space Obtain contact by enlarg- Plan of Treatment 
maintainer ing the distal of the second Extract upper first molar 
bicuspid and mesial of the (provided the upper second 
second molar retainers molar is sound) 


Extract lower second molar 
(provided the lower third 
molar has sound roots) 

Choice as retainers— 

Full veneer crown on lower 
third molar 

Full veneer crown on upper 
second molar 

Partial veneer crown on 
upper second bicuspid 





complicate the plan of treatment. In such a case, the preparation of the second 
molar may be paralleled mesiodistally and buccolingually with the anterior abut- 
ment tooth in several ways. In some cases, the mesial surface of the overcrowding 
third molar can be straightened by means of an inlay or full-veneer crown. If a 
caries-free distal surface of the second molar is in close apposition with the third 
molar, a mesial half-crown preparation could be used to parallel the anterior 
abutment. 


When the long axis of the second molar is tilted too far lingually (Subclassi- 
fication of Class I, II, and III), the use of a partial-veneer crown, not involving 
the lingual surface, will enable the operator to make a rigid connector type of 
bridge; but if it involves the lingual surface of the tooth, a nonrigid connector 
should be used to avoid unnecessary involvement of the pulp. The position of 
the bicuspid, whether tipped distally or rotated mesially, will bring the mesial 
margin of the preparation below the distal contour of the first bicuspid; or tipped 
extremely lingual in relation to the mesially tipped second molar, will enhance the 
use of nonrigid connector type of bridge. If it is impossible to make the posterior 
abutment preparation parallel to the.second bicuspid preparation (as in Class III), 
the larger T type of recess former should be included within the second molar 
retainer. 








om ey era rw ae 











<a apnea areanatanaioa sence 





Volume 4 MEASURING MESIAL TIPPING OF LOWER SECOND MOLAR 687 
Number 5 

Sometimes, it is found necessary to build up the mesial portion of the ex- 
tremely tipped second molar (as in Class III and IV) with a metallic stump, 
in order to regain the lost surfaces for frictional retention of the retainers (Fig. 12). 


A. 





Fig. 11—A, A cast mounted in a surveyor for determining the marginal outline of the 
preparation and amount of the tooth structure to be removed. B, Determining the amount 
of tooth structure to be removed. (Courtesy Dr. J. R. Gill.) 





Fig. 12.—An inlay stump is used to regain lost surfaces for frictional retention of the 
retainers. 
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CONCLUSION 


Usually, there is an inverse relationship between the malpositioning of the 
second molar and the length of time the first molar has been missing. This pro- 
gressive malpositioning results in abutment teeth which are far from ideal. In 
order to help overcome some of the difficulties in replacing the missing first 
molar, a method of classifying and measuring the tipped second molar has been 
presented. 


UNIVERSITY OF CALIFORNIA 
COLLEGE OF DENTISTRY 
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A ONE-YEAR EVALUATION OF AN ACRYLIC CEMENT 


Joun F. Jounston, D.D.S.* 


Indiana University School of Dentistry, 
Indianapolis, Ind. 


ROM THE VIEWPOINT of some workers in dental materials, the primary 

weakness of the gold inlay, or of any cast restoration, lies in the soluble zinc 
phosphate cement which has long been utilized as a luting material.’ It is their 
feeling that the less precise the fit of the inlay, the greater the margin of cement 
which is exposed, and thus the sooner such a margin will deteriorate due to dissolu- 
tion of the cement. 

Resinous materials are now being used as a cementing media. From labora- 





tory tests and objective handling characteristics, they do offer certain possible - 


advantages. If they are used alone or in combination with properly selected in- 
soluble fillers, they are virtually insoluble in the common oral environment. From 
this standpoint, they are undoubtedly vastly superior to zinc phosphate cement. 
Likewise their manipulation is less susceptible to human variables than the zinc 
phosphates. 


The powder-liquid ratio, temperature of the slab, and mixing procedure are \ 


not critical in terms of the resulting physical properties. Clinically, however, these 
factors may be critical if the working and setting time are markedly altered. 
Properly compounded, acrylic cement may be extruded into a film thickness quite 
comparable to zinc phosphate cement.” Some of the early resin materials were 
poor in this respect, regardless of the manipulative procedure employed. Under 
clinical conditions, where pressures on the castings are intermittent and less heavy 
than those exerted in the laboratory, the powder-liquid ratio, temperature, and at- 
mospheric conditions, and mixing methods can influence extrusion. 

Much has been said concerning their adhesive characteristics. Reports in the 
foreign literature and in America, at least from laboratory experiments, show that 
on a dried surface, and when stored in a dry environment, they do exhibit adhesive 
properties not previously found in zinc phosphate cement.** The deleterious ef- 
fects of moisture, however, can readily be demonstrated, either with zinc phosphate 
or with the resin materials."° How much moisture actually penetrates around 
margins of the clinical restoration remains to be shown, and it is difficult to predict 
the clinical behavior of the material from these laboracory tests. Closely asso- 
ciated with this problem is the high coefficient of expansion of some of the resins, 





Read before the Dental Materials Group at the Thirty-second Annual Meeting of the Interna- 
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which, in time, could possibly break any adhesive bond and permit penetration of 
moisture.” 

Solely from the dentist’s standpoint, these materials have another disadvantage 
in that the flash is more difficult to remove than zinc phosphate cement. 

Since this new type of material offers certain possibilities as a cementing agent 
which have not been present in the zinc phosphate cement, the purpose of this in- 
vestigation was to evaluate clinically their behavior in the mouth. Actually, it 
is not known whether these materials will prove to be superior or inferior to zinc 


phosphate, and since these products are being widely advocated for this purpose, 


it seemed advisable to initiate a clinical study. 
These restorations have been under observation for a period of only one year ; 
consequently this article must be considered as a progress report. 


PROCEDURE 


The testing program was carried out in the Crown and Bridge Department at 
Indiana University School of Dentistry, and has been in effect for a period of 
approximately fifteen months. Until recently, cementation was limited to metal 
castings and facings, but with the advent of various colors, blending has been 
done for the retention and sealing of jacket crowns. The use of the new material 
has been readily accepted by the staff and the students. In fact, some students have 
proposed the idea that nicety of fit is no longer necessary, inasmuch as the acrylic 
is not soluble in mouth fluids. 

This idea, I regret to say, has been fostered by some detail men who regularly 
visit the school. It has been stated that while an ideal fit is desirable, not everyone 
can achieve that every time. This propaganda may become an increasingly serious 
problem with younger and less mature graduates, and with a known sector of the 
proféssion in practice. 

As of Feb. 22, 1954, the following units were cemented with an experimental 
acrylic cement :* 571 bridge units, 42 full gold crowns, 3 partial veneer crowns, and 
14 jacket crowns. 

Of the 571 bridge units, 343 were retainers divided as follows: 166 full gold 
crowns, 107 partial veneer crowns, 36 two-surface inlays, 21 three-surface inlays, 
and 13 pin-ledges. 

There were also 221 facings cemented to the 228 pontics. 

The bridges are in categories ranging from the three-tooth broken-stress, inlay- 
type, to ten-and-eleven-unit prostheses supported by veneered gold crowns. Two, 
three, and four-tooth splints are included also. Some of these supported the clasps 
of removable bridges and partial dentures. 

In four mouths where an increase of vertical dimension is being planned, six 
occlusal gold castings, three- and four-teeth in length, and two of low-fusing inlay 
metal, also three- and four-teeth in length, have been cemented with satisfactory 
results. Possibly the results have been too good, since the splints are more dif- 
ficult to remove and replace than when zinc phosphate cement is used. 


*Supplied by the L. D. Caulk Company, Milford, Del. 
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The preparation of the field for resinous cement must be done with greater care 
than for zinc phosphate. While isolation and freedom from any debris or mois- 
ture is essential for either material, the prepared surface must be dried more 
thoroughly for the acrylic cement. Washing with water and drying with warm air 
is not sufficient. After water, alcohol must be used, and followed by warm air. 
Laboratory tests indicate such a routine.’ As yet no clinical evidence of pulp 
disturbance has been brought to our attention. 

The mixing technique found expedient for the experimental material differs 
from that used routinely for zinc phosphate cement. For the latter, a quantity of 
liquid thought adequate for the given number of retainers is placed on the cooled 
slab, and powder is added in small quantities, spatulating each added portion of 
powder thoroughly until the maximum amount of powder has been incorporated. 
Experienced operators will then have approximately sixty seconds of working time. 

For the resinous cement, a sufficient amount of the polymer is placed on a 
room-temperature slab, the monomer is dropped on, and the mass is agitated rapidly 
until the powder is saturated and attains a creamy consistency. This requires only 
a few seconds. An instrument having a pointed blade continuous with the axis of 
the handle should be used to apply the plastic to the inner surfaces of the retainers. 
Again the operation requires only fifteen or twenty seconds. 

The appliance is placed on the abutment teeth, forced to seat by the usual 
routine measures, and pressure is applied and maintained until polymerization has 
reached the point of permitting a break, not a pull, at the retainer margin. 

Immediately after the restoration has been forced to seat, an explorer, a cotton 
swab or any suitable instrument is used to remove all possible excess material 
from the interdental spaces and embrasures. This must be accomplished before 
any polymerization is in evidence; otherwise a “pull” of material may result. The 
thin flash produced in this way can be taken off with scalers. If a mass of poly- 
merized resin remains in the embrasures, its removal very often requires the use of 
the dental engine and burs. Breaking off the expelled material on the buccal and 
lingual surfaces offers little difficulty. 

No cavity liner or priming agents were used with the restorations, nor was 
the cement applied to the teeth before seating the castings. Such materials and 
methods need further study to determine whether they assist in maintaining adher- 
ence of the material to tooth structure under clinical conditions. 


RESULTS 


Following six to fifteen months service, 152 units have been rechecked to date. 
These include: 3 jacket crowns, 5 full gold crowns, and 86 retainers. 

The retainers were divided as follows: 39 full gold crowns, 28 partial veneer 
crowns, 8 two-surface inlays, 8 three-surface inlays, and 3 pin-ledges. 

Each pontic supported a facing. 

In addition to these restorations, information has been returned from eleven 
members of last year’s graduating class, for whom 15 bridges and 20 inlays were 
seated, using acrylic cementing material. The 41 retainers included: 13 full gold 
crowns, 18 partial veneer crowns, 4 inlays, and 6 pin-ledges. 
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The patients who returned for examination were checked, usually by two or 
more instructors, and the checking was observed frequently by groups of students. 
Mouth mirrors, explorers, dental tape, and articulating paper were used routinely. 
Radiographs were made of many mouths. 

During the checking of these bridges, an attempt was made to determine 
the extent, if any, of the gingival disturbance, tooth discoloration, quality of the 
polished margins, open margins with no cementing material, comfort of the patient 
to thermal changes, and the over-all mouth condition. 

There was one instance of gingival irritation. In this patient a small flash of 
cement was found in the gingival crevice on the lingual half of the proximal surface 
next toa pontic. Removal of the flash (which was not easy) corrected the situation. 

So far, no tooth discoloration has occurred in the patients examined, and none 
have been reported. Marginal polish seems to be equally satisfactory to zinc phos- 
phate cement. 

Three open margins (which escaped the staff during the checking before 
cementation) have been discovered. These were closed adequately. 

The few cases in which the patient complained of thermal sensitivity were 
corrected by reshaping of small traumatic areas on the occlusal surfaces of retainers 
and pontics. 

Except in the mouths where hygiene was not practiced, everything pointed to 
healthy tolerance of the resinous cement. 

Some degree of failure has been experienced. Cast cores and posts in root 
canals are not stable when acrylic cement is used. It has been concluded that ma- 
terials such as phenol, eugenol, iodoform, or beechwood creosote used during the 
endodontic treatment contaminated the canal walls, preventing polymerization, and 
the cementing material from adhering. Whatever the cause, such posts have pulled 
out with the copper band—modeling plastic impressions necessary in the con- 
struction of jacket crown dies. For such cementation, zinc cement is again being 
used inasmuch as it did not seem proper to suggest changes in accepted endodontic 
techniques. 


Only one bridge has loosened to date. This was a student case in which the 
abutment preparations were mishandled before it could be prevented. Even though 
the retainers were full veneer gold crowns and the span was only one tooth, this 
bridge would not stay in place, and was recemented three times with plastic material. 
To correct the situation the gingival tissue was then displaced to a greater extent, 
the teeth were reprepared cervically with greater parallelism, and a more closely in- 
tegrated occlusion was produced in the newly constructed bridge with a closer fit 
of the retainers. Since being corrected in this manner, it has now been in place 
for three months. 


On one bridge, an upper first bicuspid facing came off three times. The buccal 
and occlusal surfaces of the pontic were redesigned, the occlusion corrected, a new 
facing made, and cemented with acrylic cement. After several months it is still 
in place. 

Manipulation of the resinous material has been easy except during the very 
hot and humid summer weather. At such times every resource must be exhausted 


1 Wee aR 











ore eames 














a 
s 
Pi 
e4 
: 
: 





ne ole ONE-YEAR EVALUATION OF ACRYLIC CEMENT 693 
to afford sufficient working time. Slabs and spatulas must be cold and the metal 
or crown to be cemented must be chilled before drying. 

It should be emphasized that the data accumulated represents student endeavor 
over a fifteen-month period. The materials used were furnished by one manufac- 
turer, tested in the Indiana University School of Dentistry Materials Laboratory, 
and then passed on to us for clinical use. 


CONCLUSIONS 


1. Cervical excess of acrylic cement is more difficult to remove than of zinc 


phosphate cement. 

2. With the material used in this series of tests, polymerization must progress 
to a given point where fracture will occur at the casting margin before removal 
of excess is started; otherwise the material will pull out from under the cemented 


unit, and leakage will occur. 
3. Acompletely dehydrated surface is desirable. 
4. Ability to withstand expansion and contraction, due to temperature change, 


is not determined as yet. 
5. Ability to maintain adhesion under deformation of metal is not known 


as yet. 
6. To date there has been no evidence of marginal leakage with these ma- 


terials. 


Acknowledgment is made to Miss Marjorie Swartz, of the Dental Materials Department, 
and to Drs. Donald Cunningham and Daniel Cheek, of the Crown and Bridge Department, for 
their help in making this survey. 
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TEMPOROMANDIBULAR JOINT PAIN 
A New D1acnostic APPROACH 
Homer CrEeE VAuGHAN, D.D.S. 


New York, N.Y. 


— ATTEMPT to provide a new basis for the diagnosis of temporoman- 
dibular joint complaints. Since 1918, we have witnessed a rapid increase in the 
volume of literature relating to this joint—the creation of new theories and concepts 
for the treatment of temporomandibular joint pathology, but little in the direction 
of any explanation as to why these disturbances occur, and upon what basis we 
might establish an adequate diagnosis. 

Many of these so-called treatments have proceeded on information attained 
in a short visit and solely upon a “mouth mirror examination,” or upon the 
clinical opinion of the operator. None has provided a fundamental core from which 
a diagnostic technique could be developed. Textbooks today discuss the end product 
of joint pathology with considerable clarity. Helpful as this may be, the incipient 
clinical picture still remains undefined, and the physiology of this joint remains un- 
explained. No adequate directions for diagnosing these joint complaints have been 
suggested which would care for the many presented in the clinic or in the private 
practice. It is this void which I shall attempt to fill. 

This method is the result of eighteen years of investigation, research, and 
rechecking. It has been observed by many and is simple to perform. All facts are 
derived from dissections performed by me or from treatment of my patients. It 
necessitates few assumptions, and can be explained in accepted physiologic concepts 
and terminology. 

In 1935, 1936, and 1937, I undertook a quantitative anatomic study of the 
temporomandibular joint in cadavers. Through this, I hoped to gain some funda- 
mental facts which would be helpful in developing a basis for the diagnosis and 
treatment of temporomandibular joint complaints. In all, more than 120 heads were 
observed ; 68 dissections were completed in a possible 75 cadavers, and records 
were completed on more than 60 specimens.* 

This study directed me to two anatomic areas for further investigation in the 
patient: (1) the external acoustic meatus with which the condyle appeared to 
have a contiguous relation, and (2) the infratemporal fossa which would be the 
area natural to the absorption of the overriding of the condyle head during the 
anterior glide. 

This study also established two basic theoretic concepts which I believe can 
now be demonstrated, namely: (1) the heads of normal condyles are subjected 
to continuous anterior pull, due primarily to the external pterygoid muscles, and 
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(2) emphasis was directed to the role of the suprahyoid musculature in perform- 
ing the opening tilt. 

Additional observations helpful to the understanding of this joint were the 
great differences in gross anatomic appearance in the cadaver as compared with 
the dried skull. One soon loses the concept of a “ball and socket” joint, and re- 
considers this as a contacting facet related to an inclined plane—the condyle being 
buried in ligamentous tissue, and seemingly extruding itself through this, capped 
by the meniscus. 

A. 





B. 


Fig. 1—The closed and open positions of two symptom-free joints. The crest of the 
eminentia is not necessarily the anterior limiting border of normal joints. Note the flexibility 
of these joints. From evidence in cadavers, the meniscus in this patient is probably “left 
behind,” the condyle articulating anteriorly with part of the superior fasciculus of the external 
pterygoid muscle and some of the medial posterior fibers of the temporal muscle. 


This study determined that the head of the condyle can reshape and wear; 
that it is under compression in the anterior glide and can be during lateral move- 















ee 











696 VAUGHAN Pe Song 1884 
ment; that the crest of the eminentia articularis is not necessarily the anterior 
limiting border of the normal joint (Fig. 1) ; that the meniscus can be traumatized 
on its lateral, and lateral anterior borders; and that the posterior fibers and the 
insertion of the temporal muscle can be traumatized in some cases by an anterior 
overriding of the condyle head, and also by the relation of the coronoid process to 
the infratemporal fossa. 

I was impressed with the wide range of anterior movement in some joints as 
indicated by worn paths on the anatomic portions anterior to the crest of the 
eminentia. I was directed to the conclusion that these parts are subjected to wear 
and recontouring, in a great many cadavers, to a continuous reduction of its con- 
stituents, with an increase in their working area. I concluded that muscles and 
ligaments must be considered first, bone second, and dental arches third. I also 
came to the conclusion that the macroscopic signs of trauma were sufficient to 
cause considerable injury and pain, and that there must be some direction wherein 
these painful areas could be palpated ; some index as to the degree of inflammation 
ascertained by the diagnostician. 

The method which follows has proved most successful for many years. It has 
led to a better understanding of what we are attempting to treat and to correct, 
and how successful we can be with each patient. Also, it has led to the rec- 
ognition of a group of complaints which I have termed as the indirect traumatic 
syndrome,’ which results from joint pain and external pterygoid muscle tenderness 
and strain.* 


EXTERNAL ACOUSTIC MEATUS 


The first new diagnostic area inspected was the medial anterior wall of the 
external auditory canal which bears a close relationship to the condyle. I feit that 
any traumatic involvement of the joint should be reflected contiguously. For the 
purpose of this examination, I used the otoscope (Fig. 2). It is a small light with 
a speculum designed for the examination of this canal and the tympanic membrane. 
This examination is a comparative one. One canal is compared with the other in 
the same patient. . 

In 1939, I was consulted on a case involving a fracture of the condyle (Fig. 3). 
This was before the days of antibiotics. Osteomyelitis had developed, and a fistula 
had formed, draining through the anterior wall of the external auditory canal. The 
lip of this fistula looked very much like a condition known as exostosis. It had 
formed just posteriorly to the condyle. This case increased my faith in the im- 
portance of the external auditory meatus as a diagnostic approach. 

I have found that all cases of temporomandibular involvement leave the anterior 
wall of the external acoustic meatus more tender on the involved side. This tender- 
ness can be extreme, is deep-seated (remains after surface anesthesia), and, in 
some cases, the slightest touch of the ear by the speculum causes the patient to 
rise in the dental chair. It occurs in varying degrees whether there is an anteriorly 
or posteriorly displaced condyle. This is an invaluable aid in diagnosing temporo- 
mandibular joint complaints. 


*I use the terms “direct” and “indirect” trauma to designate trauma caused from an 
external force (direct) as compared with self-injury (indirect, myogenic). 
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Fig. 2.—Otoscope: a small light with an ear speculum designed especially for the examina- 
tion of the auditory canal and the tympanic membrane. 





Fig. 3.—A fractured condyle presented before the use of antibiotics. Osteomyelitis de- 
veloped with drainage through the external acoustic meatus. 
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Ear wax develops to a greater degree on the painful side. The formation 
of ear wax is, beyond a doubt, influenced by temporomandibular joint action and 
pathology. In some cases, there will be ear wax in the auditory canal only on 
the painfully-involved side. In others, the wax will develop into an extremely 
hard firmly-attached mass, sometimes resting on a hemorrhagic base. This wax 
should be removed by a physician. 

Other acoustic canal pathology can painfully involve the temporomandibular 
joint. Furuncles, exostosis, and eczema can be the cause of joint, head, and neck 
pain or discomfort. 

The external auditory meatus is a very live organ capable of giving rise to 
externally referred head pain, as well as laryngeal discomfort. Its referred potential 
has, to my knowledge, never been thoroughly explored. As a result of these find- 
ings, I insist that the external auditory canals be free from pathology. It is sur- 
prising how many cephalalgias are corrected by this simple process. In one 
group of 82 possible temporomandibular cases, 6 were corrected by relieving 
external auditory canal pathology. More recently, I was able to make a diagnosis 
of atypical mastoiditis in a patient referred to me for a possible severe temporo- 
mandibular complaint, with no previous ear history, through inspection of this 
diagnostic area. 

It is well to note that, anatomically, it is possible for the styloid process to 
become contiguously involved in severe temporomandibular joint cases. From 
this, the stylopharyngeus, the stylohyoid, and styloglossus muscles take their origin. 
This is a possible source of deep-seated pain and lateral lameness. 


AUDITORY PERCEPTION 


I selected several patients with temporomandibular joint disturbances and some 
loss of hearing. Checking by means of an audiometer I could find no association 
of loss of hearing with temporomandibular involvements which would justify 
further pursuit in this direction. However, I have relieved the ear symptom of 
tinnitus, and feel that relief of strain within the joint mechanism is a useful direction 
for the treatment of some of these patients. 

There is another phase of joint action associated with loss of hearing which 
can be checked, and which I have never seen mentioned. During the yawn, as the 
spasm increases, hearing slowly diminishes until, at the termination of a severe 
yawn, hearing loss is complete. Also, one can learn to similate a yawn and pro- 
duce the same loss of hearing. This may prove to be a useful direction for further 
study of this function. 

In my experience with temporomandibular diagnosis, the patient seldom men- 
tions the ear in the initial case history. 


INFRATEMPORAL FOSSA 


The bulk of traumatic evidence in cadavers involved the anterior lateral and 
lateral edge of the meniscus as well as the condyle head. Therefore, the area 
inferior to the infratemporal fossa was the next examined in search of palpable 
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evidence of temporomandibular injury. This was done concomitantly with the 
examination of the external acoustic meatus, and again was comparative, one side 
against the other in the same patient. 

If the index finger is placed in the buccal space (the area just posterior to the 
malar bone) it is possible to palpate anatomic parts which can give important clues 
in diagnosing joint pathology (Fig. 4). A normal buccal space is free from pain 
on slight finger compression ; in temporomandibular disturbances, the anterior in- 
ferior surface of this fossa will be found to be tender to extremely painful, on the 
affected side. Look for pain and tenderness first. Next, you will be interested 
to discover how much fluid, indicated by a bulging and a feeling of sponginess, can 
collect in some of these painful joints. The larger the collection of fluid, the greater 
the pain on palpation; the greater the referred pain to head areas, the greater the 
anxiety. Therefore, look for the presence of fluid in this region. 





Fig. 4.—The method of using the index finger in the buccal space which is the area just 
posterior to malar bone, to palpate anatomic parts. 


By pressing the index finger upward and laterally against the coronoid process 
(Fig. 4), one can determine whether or not the insertion of the temporal muscle 
is involved. A myositis of the insertion of one temporal muscle can cause a com- 
plete trismus. A slight myositis can affect the manner of usage of the mandibular 
mechanism. In 1944, I had a patient with complete trismus caused by a direct 
traumatic injury to the insertion of one temporal muscle. Tube feeding was neces- 
sary. After all symptoms of inflammation had subsided, the trismus persisted to 
a point where only 1 cm. of opening could be made. Believing that this injury 
had been physically corrected with the help of our senior psychiatrist, Pentothal 
sodium at the narcoanalysis level was used to relax this patient. This served to 
correct the balance of the trismus. I wish to point out the ever-present psychogenic 
“leftover” following the correction of some of these cases. This may have been 
the first time narcosynthesis was used for this purpose. Myositis of the temporal 
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Fig. 5.—The coronoid processes of five heads. A, B, C, and D have the teeth in occlusion. 
E is edentulous but with occlusion rims in contact, and F shows the impingement of the process 
against the infratemporal fossa during closure. The size and relationship of this process to 
fossa influences the mandibular glide, and can give rise to soreness simulating joint pain, 
and controls the direction of stretch of the posterior temporal muscle fibers. 
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muscle can run concurrently with a temporomandibular joint complaint and com- 
plicate its treatment, and it also can be the sole cause for complaint. 


THE CORONOID PROCESS 


I have never seen any comment in the literature on the pathology-producing 
potential of the coronoid process of the mandible. Fig. 5 shows the extreme varia- 
tion of this process. Its size and relation to the infratemporal fossa will influence 
mandibular movement even when it is free from pathology. It is capable of mild 
degrees of self-injury (indirect trauma), and in the patient’s words, can account 
for a “face lameness” which can be present in many patients with symptom-free 
temporomandibular joints. The posterior fibers of the temporal muscle are at- 
tached throughout the height and curvature of the coronoid process. In patients 
with excessive condylar glides, the posterior temporal fibers are so related to the 
condyle head that they furnish the gliding surface for the lateral half of the condyle. 
Pinching in this area can contuse this tissue, and give rise to a painful trauma.’ 
The area of insertion of the temporal muscle should be palpated as the third step 
in diagnosis. 

By pressing the index finger upward and medially (Fig. 4), it is possible to 
obtain some information as to the health of the external pterygoid muscle. By 
pressing the finger anteriorly and posteriorly in this position, an idea as to the 
extent and degree of injury to the external pterygoid muscle can be determined, if 
it is present. 

The external pterygoid muscles form the first, approximately horizontal, facial 
layer which can collect fluid. This fluid can develop from the temporal fossa, and 
can be created by factors other than joint trauma, such as allergy, certain areas 
of viral infection, peripheral vascular alteration, generalized unilateral temporal 
swellings, etc. Therefore, other fluid producing aberrations must be included in 
a differential diagnosis (Fig. 6). 

Involvement of the infratemporal fossa is deep-seated. The fluid collects high 
under the bony roof of the infratemporal fossa and medially to it. It is this in- 
volvement which gives rise to the orbital complaints which patients frequently 
include in their histories. 

At this stage in the diagnosis of temporomandibular joint complaints, and based 
upon an adequate case history, one should begin to develop a good idea as to whether 
the case is a true temporomandibular problem, and, if so, to what extent it is 
involved. 


JOINT PATHOLOGY AND PHYSIOLOGY 


To discuss joint pathology and physiology succinctly is indeed a task. Guided 
by macroscopic findings in cadavers and by my clinical findings, I am reasonably 
certain that the primary consideration is with the problem of contusion, and its 
resultant effect on the joint and the insertion of the external pterygoid muscles. 
The second consideration is with arthritis, essentially osteoarthritis and occasionally 
rheumatoid arthritis. The third consideration is with fluid, usually aseptic, which 
can be either part of the inflammatory process produced by any affliction of this 
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joint, or be a by-product of an organic disturbance, or arise from a disturbance of 
the periarticular musculature. Fig. 6 shows the classification suggested by the 
Committee on Classification of The American Rheumatism Association. 

The evidence which I have compiled shows rather clearly that the external 
pterygoid muscles are the only muscles which maintain the relationship between 
the condyle head, the meniscus, and the eminentia.* Fig. 7 shows what occurs to 
the condyle when an intracranial dorsal section of the motor nerve fibers leading 
to one external pterygoid muscle occurs. The condyle is displaced distally as far 
as the bony parts will permit. 

Dorland’s Medical Dictionary defines arthritis as “inflammation of a joint.” It 
is this inadequate definition which helps to create confusion, for I believe it is 
clear that there are some joint conditions such as sprains or contusions which 
could not be listed as arthritis, and which would still fit within the scope of this 
definition. 





Fig. 7.—The condyle is displaced distally as far as the bony parts will permit as a result 
of an intracranial motor nerve section to one external pterygoid muscle. 


Evidence in cadavers indicated that the condyle head is subjected to com- 
pressive forces in the glide and laterally during rotation, and other evidence shows 
it is subject to similar forces during the opening tilt. If, during such a period of 
compression, the meniscus and the insertion of the superior fascicle of the external 
pterygoid are injured, it automatically interferes with the harmonious working 
relation of these parts. Also, there can be a reflex release of the external ptery- 
goid muscle which permits the condyle to be displaced distally. From this point 
to any posterior operational point, the working parts are more loosely related 
and are not even mildly compressed. The working area is increased, with the 
meniscus virtually in a floating position. Any forward movement, especially a 
sudden movement, will produce a tearing within the joint capsule more easily. 
The onset of pain in these cases can be very sudden, very severe. Concurrently 
with this posterior displacement, there is an overextension of the external pterygoid 








704 VRC AM PM ny 1984 
muscle which can amount to a severe strain. (Muscle stretching is an old form 
of medieval torture.) This variety of self-injury (indirect) is something the patient 
cannot correct voluntarily. 

The external pterygoid muscles are more subject to fatigue, perhaps, than 
any other masticatory muscles. They are the only muscles opposing the normal 
tendency of the posterior displacement of the body of the mandible which is de- 
veloped by the muscle curtain formed by the masticatory and the suprahyoid 
musculature. They are the only muscles which can produce the mandibular glide. 
Excessively fatigued, they would permit a posterior displacement of the condyle, 
which in itself can be a periarticulator factor, and cause pathology within the 
joint. However, the isometric contraction against natural teeth, either upon a 
bolus of food or with excessive occlusal contact (working the teeth), seems to be 
necessary to increase fatigue to a degree which would cause a posterior displace- 
ment of the condyle. Posterior condylar displacement in an edentulous patient of 
long-standing is rare. 

In other instances, either due to the dental arches, to the habit pattern of the 
patient, or the excessive use or overdevelopment of the external pterygoid muscles, 
the condyles will follow the normal direction of pull. This causes them to be 
drawn forward, and to habitually work in an anterior position where they are sub- 
jected to constant compressive forces and operational pinching. The condyle heads 
in this situation are subjected to more severe wear and reshaping, and roentgeno- 
graphically they will show osteoarthritic changes. In either type of displacement, 
the primary fault can arise from the manner of function or the lack of function 
of the external pterygoid muscle. 

Excessive anterior function which produces injury will usually produce the 
case with a long-standing history with a record of remissions and active cycles. 

The joint and the strain and injury within the external pterygoid muscle focus 
an area of hyperesthesia. I believe the pain and oversensitiveness to strain and 
fatigue of this area are important sources of the psychogenic factors which are 
always present in these patients. 

What develops subsequently depends upon whether or not the patient can re- 
flexly or consistently contain this condition within physiologic limits. I believe 
contusion of the temporomandibular joint is the most common type of the problem 
which we treat. It occurs at all ages and is amenable to treatment. It is usually 
a bruising or sprain of one joint. It leaves the anterior medial wall of the external 
acoustic meatus tender; it leaves a palpable tenderness in the area of the infra- 
temporal fossa, sometimes, with considerable traumatic effusion. It frequently ex- 
hibits the clinical features of.an indirect traumatic syndrome: joint pain, man- 
dibular lameness, lateral head pain, orbital pain, gastrointestinal upset, unusual 
fear, anxiety, or concern.” 


OSTEOARTHRITIS 


The second most common real complaint (as compared with psychogenic) is 
osteoarthritis. Osteoarthritis is generally considered to be a pathologic condition 
of synovial joints. It is the result of a deformity, injury, or disease during adult 
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life, and affects the aged particularly. Destruction of articular cartilage occurs 
with both degenerative and regenerative changes taking place. It is not a systemic 
disease, but a local condition which can occur concurrently with a certain amount 
of senile cartilaginous degeneration. It is a mechanical destruction, and I believe 
it is the second most common joint lesion which we treat. Fig. 8 shows advanced 
osteoarthritis as it affects the condyle head. There is marginal proliferation, the 
articular surface is roughened, and the meniscus is thinned anteriorly. This 
condyle head overrode the crest of the eminentia. 





Fig. 8—The morbid anatomy of advanced osteoarthritis. Note the marginal proliferation, 
and roughened articular surface, which was an attempt at regeneration. The meniscus was 
thinned anteriorly. This condyle head overrode the disc and the crest of the eminentia. The 
surface of the eminentia looked normal in color and texture. 

This arthritic change does not necessarily mean that the joint is painful, or 
one in need of treatment. This 1s very important. The manner of use by the 
patient is of real importance. One may be treating a contusion even though a 
roentgenogram may indicate advanced osteoarthritis. This type of joint may react 
violently to any pinching between the condyle head and the eminentia. Roentgeno- 
grams, per se, are not enough. In the cadaver, these joints show bilateral macro- 
scopic changes. In the roentgenogram, we frequently observe bilateral condylar 
alterations. Clinically, we are primarily confronted with a unilateral pain which 
suggests contusion as the exciting cause. As a point for therapeutic reflection, 
would you risk flaking by returning this condyle to a posterior position (Fig. 8)? 


RHEUMATOID ARTHRITIS 


While rheumatoid arthritis is a common form of arthritis, it is the least com- 
mon form presented in temporomandibular joint disturbances. This may be due, 
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in part, to the fact that there are sufficient systemic disturbances that these patients 
remain under the care of medical practitioners. However, on the cadavers studied, 
rheumatoid arthritis appears to involve fewer than 1 per cent of the temporoman- 
dibular joints, while osteoarthritis may involve as high as 25 to 30 per cent. 


Rheumatoid arthrosis is considered to be vascular in origin. It leads to severe 
disability with deformity or ankylosis. Many clinicians consider it to be infectious 
in origin. It affects the synovial membranes in which marked changes occur. A 
record of the patient’s constitutional disturbances is helpful to the diagnostician. 
Rheumatoid arthritis can occur in the temporomandibular joint. 


Fig. 9 shows a condyle with the typical morbid anatomy of a long-standing 
chronic rheumatoid arthritis. The articular surface shows considerable hyperplasia. 
The large ill-defined articular surface, which is grooved, has rough notches filled 
with fibrosing granulation tissue. There was not the slightest macroscopic vestige 
of the meniscus remaining. The surface of the eminentia articularis was also 
altered. This was the only condyle found in approximately 120 heads which 
showed the morbid anatomy of rheumatoid arthritis. The importance of Fig. 9 
is to demonstrate that this form of arthritis can occur in this joint. 





Fig. 9.—A condyle with advanced rheumatoid arthritis. Note the hyperplasia on the condyle 
head, which is oversize in a probable attempt at repair, the ill-defined grooved surface, and the 
rough notches filled with fibrosing granulation tissue. There was no macroscopic vestige of the 
meniscus remaining. The surface of the eminentia had a similar roughness, with loss of normal 
color and texture. 


ROENTGENOGRAMS 


For a long time I felt that roentgenograms of the temporomandibular joint 
were of little diagnostic value. However, as the clinical evaluation of this problem 
developed, the roentgenograms became of increasing value, until, today, I feel they 
are invaluable and a necessary aid in diagnosing temporomandibular joint complaints. 

Dr. William J. Updegrave of Philadelphia has developed one of the finest 
practical techniques for making temporomandibular joint roentgenograms yet 
presented. It has been my method of choice for some time. The method controls 
the focusing of different views of the condyle which is very helpful. 
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I feel it is important to take as many views of a joint as possible, in order to 
evaluate the condyle head particularly. This becomes our most important roentgeno- 
graphic guide. In addition to the open and closed jaw positions, a roentgenogram 
of an anterior glide can be very revealing. 

There has been no adequate discussion or description of what may be learned 
from roentgenograms of the temporomandibular joint. Therefore, I am suggesting 
a diagnostic outline which can serve as a guide in this diagnosis. 


ROENTGENOGRAPHIC DIAGNOSTIC OUTLINE 


1. Observe deformities and anomalies: 


(a) Old fractures and callus. 

(b) Congenital defects. 

2. Study the relation of condyle head to the eminentia articularis: 

(a) Normal. 

(b) Anterior ) Make correlation with the health of the 

(c) Posterior { external pterygoid muscles. 

(d) Observe how much space exists between the condyle and the eminentia 
at the normal relation, open relation, and the glide, to determine any 
tendency for compression. 

3. Examine the shape of the condyle head. 
4. Observe the density of condylar bone. It can be indicative of possible bone 
dyscrasia, i.e., senile osteoporosis, etc. 


Remember, at all times, the roentgenogram is only an aid from which no final 
opinion can be rendered. 


SUMMARY 


The evidence which I have compiled indicates that the bulk of temporoman- 
dibular cases, of indirect traumatic origin, can be divided into two pathologic cate- 
gories: (1) those occurring within the joint structure including contusion, osteo- 
arthritis, and occasionally rheumatoid arthritis in this order of frequency, and (2) 
those occurring periarticularly with functional alterations of the external pterygoid 
muscles. The two categories may occur solely or concomitantly. 

The temporomandibular joint is extremely flexible and normally is the victim 
rather than the active guide of the opening tilt. This joint and the external pterygoid 
muscle, when injured or strained, create an area of hyperesthesia or oversensitive- 
ness and are capable of producing considerable psychogenic disturbances. 

The degree and chronicity of the involvement depend upon the nature of the 
injury to the external pterygoid muscle, probably the superior fasciculus of this 
muscle. The initial injury can arise from compression by the condyle head, either 
in an anterior glide, lateral rotation, or during the opening tilt, or to an injury, 
strain, or fatigue within the external pterygoid muscle. The nature of the problem 
is different with a posteriorly displaced condyle, which produces more tearing, than 
with a condyle in an anterior position, which is a compression problem. 
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Any diagnosis of temporomandibular complaints must start at the level of the 
joint itself, and not at the level of the dental arches. There are other causes of pain 
in this area, such as constitutional, the external acoustic meatus, fluid collecting 
in the infratemporal fossa, the coronoid process, and the posterior and insertion 
fibers of the temporal muscles. Any one of these could be the sole cause for pain 
in this area. Fig. 6 shows in outline a minimum spectrum of thought in diagnosing 
these cases. This is a simple, specific technique for diagnosing these joint-com- 
plaints, for ascertaining the degree of involvement, and for determining inde- 
pendently of the patient’s report whether or not therapeutic measures have been 
successful. 

While occlusal therapy is still our most effective therapeutic measure, I believe 
it is apparent that we must use other aids in some of these cases. For example, I 
have used 2 per cent Novocain as a therapeutic aid and to help differentiate the 
psychogenic cases. In some, I got a cure unexpectedly, i.e., relief from pain. More 
recently, I have used hyaluronidase, and Hydrocortone in well-selected cases. I 
feel that injection therapy can be an important adjunct, but it should not be used 
empirically. 

I have presented only the core of a differential diagnostic technique which has 
been guided by my early dissections. Many phases of this outline can be developed 
more extensively. I have found this approach to be very satisfactory, and without 
the confusion attending most discussions I have heard or read. Whenever a seem- 
ingly new symptom develops in a patient’s temporomandibular joint problem, I 
have found the solution by thinking as directed in this article, and I have discovered 
the explanation in normal pathologic or physiologic terminology. I believe this to 
be an effective, concrete technique for diagnosing temporomandibular and _peri- 
articular disturbances. 
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Chicago, Il. 
Epitor, THE JOURNAL OF ProsTHETIC DENTISTRY: 


Your comments on L. E. Kurth’s article in the March issue were apropos. It recalls letters 
| have exchanged with him on this controversial subject. Kurth is an earnest, sincere worker, 
and his comments are always thought provoking. This article appears to be a recapitulation of 
all of his investigations. He goes overboard in his desire, as he puts it, “to be scientific.” 

The writer, however, does not classify denture making and the gaining of comfortable and 
efficient occlusion as a science. Inasmuch as such endeavors are personal efforts by one in- 
dividual for another individual, they are as varied as the population. So many of the ques- 
tions about dentures are unanswerable. Science avoids questions in that category. This phase 
of dentistry should be considered an art, using the results and methods of science in interpretation. 

Having read all of Kurth’s articles it seems to me that he has been guilty, at times, of 
drawing positive conclusions on single personal experiments. In this article he summarily 
judges things to be unscientific or scientific a total of eight times. His positive attitude is also 
evidenced in one or more uses of “proves,” “disproves,” “conclusive,” “clearly demonstrates,” 
“axiomatic,” “clearly seen,” and “fundamentally wrong.” These are authoritarian or two- 
valued expressions, i.e., black or white (no gray), right or wrong (no compromise). All of 
which reminds me of when Teddy Roosevelt, with a big stick, was labeling sundry people 
as liars. An inspired newsman wrote the jingle, “I’m a liar, you're a liar, we are liars all. 
But we have a President, who never lies at all.” 

Science does not try to prove, or disprove anything. It only has a consuming interest in 
facts. Science is passive and avoids finality or conclusiveness. 

Kurth states, “I am not interested in hinge axis centricity as this is just a theory.” Of 
course it is a theory. But science is made up of theories and assumptions which after years 
of verification become laws that are themselves subject to change upon added evidence. 

In Kurth’s early experiments, related in his prize-winning essay, he questioned the con- 
stancy of the condyle path. His results did show much irregularity and for two very good 
reasons: (1) the recordings were not made on the same plane; (2) no attempt was made 
to place the stylus at the exact axis. 

Failure to do this is obviously a disturbing factor in recording the forward path of the 
condyle. It is easy to see that if the stylus were placed one-half inch anterior to the true axis, 
there would occur a downward drift of the tracing, while if the stylus were one-half inch 
posterior, there would be an upward drift and the amount of the error would depend upon how 
much opening rotation occurred during the protrusion. 

There is a discrepancy between the condyle tracings of the lateral and protrusion motions 
of the mandible, but this is easily understood when one analyzes the two motions. In the 
straightforward protrusion there is a simple rotation of the opening axis alike in both 
condyles. In the lateral motion one condyle remains in the socket while the recording stylus 
of the other inscribes a wider arc that is predicated by the vertical axis set up in the condyle 
which remains in the socket. The important truth is, however, that if the plane is kept con- 
stant by means of a center bearing point, the stylus will trace and retrace a constant line that 
indicates there is a constant path which the condyle follows. 

In a later article, Kurth questioned the existence of the axis and the possibility of ac- 
curately recording it. The opening axis of the mandible like the axis of the earth is an 
imaginary pin-point line. Both may be shown to exist with proper apparatus and careful 
observation. Of the two, the mandibular axis would be the easier to demonstrate. A navigator 
could miss the pole spot by a mile and a dentist the axis by 2 mm., but either recording would 
be exact enough for their practical purposes. 
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The temporomandibular articulation is composed of two universal joints which allow for 
millions of positions. But the envelope of movement can be shown to be constant at the 
condyles if the recordings are made on the same plane. The truth of this is shown in the 
commonly observed “Gothic arch tracing.” No ordinary force could move the condyles posterior 
to the position indicated by the tracing. If this tracing is observed extraorally and sufficiently 
distant from the condyles, it is found to be, not a straight line, but a curve which shows the 
mandible to have two vertical axes or centers of motion (one in each condyle). 

These lines coming together at centric relation define the extreme posterior boundary 
of the condyles’ envelope of motion. There is also a superior boundary (the roof of the 
glenoid fossa formed by the temporal bone), and a lateral and anterior boundary (the Bennett 
shift and extreme protrusion). Careful investigators have observed that the envelope of motion 
of the condyle is constant in all directions. In other words, there is nothing vague or rubbery 
about the path of the condyle. 

Whether the duplication of these paths in a fully adjustable articulator is necessary to the 
achievement of comfortable and efficient occlusion in full dentures is probably an unanswerable 
question. It is certainly impossible in many individuals whose ridges are so poor they would 
not sustain the apparatus in a rigid manner. 

Millions of people wearing dentures they claim will “chew anything,” and often without 
benefit of exact centric or balance, seem to be overwhelming evidence to the contrary. 

One of the most amazing statements Kurth makes in several of his articles based upon 
stroboscopic pictures is that “all functional chewing movements are posterior to centric rela- 
tion.” In these experiments he was analyzing a three-dimensional movement in only two di- 
mensions (the flat film). 

When viewed from above, the lower anterior teeth, with the rotation of the opening axis, 
would appear to move posteriorly if viewed, as Kurth did, in the horizontal plane. There is 
nothing unusual about that except the fact that he confuses centric relation with centric occlu- 
sion. Centric relation refers to a position of the condyles in their relation to the temporal bone 
and not to the position of the anterior teeth or any other teeth. There are many degrees of 
opening in the simple rotary motion where the lower incisors would be far posterior to the point 
of occlusion while the mandible and condyles remained in centric relation. This constitutes the 
difference between centric relation and centric occlusion. Any adjustable articulator could re- 
produce the same effect if viewed in two dimensions in a horizontal plane. 

Kurth and many others have made extended studies of the chewing cycle (Hildebrand’s 
classic in 1931 was among the first. These motions are all fundamentally predicated:on the 
envelope of motion of the two condyles. They are interesting in the contemplation of how 
mastication takes place, and the study of the multitude of forces that play upon the dentures. 
But they appear to have little value in building and adjusting an articulator or in securing oc- 
clusal balance, centric or functional. 

The chewing cycle is as complex and varied as a pitcher’s hand motions in producing 
a curve or fast ball. The pitcher throws over, under, and side arm, in all kinds of movements, 
but the joints in his shoulder, elbow, and wrist remain just as constant as the path of the 
condyle. If one were attempting to build a machine duplicating the motion of a pitcher’s arm, 
it would be fatuous to begin by observing the intricate motions of the hand. The proper start- 
ing place would be a placing of the axis of each joint (each has one or more) together with an 
exact measurement of the distance between them. 

To build and adjust an articulator the same rule would apply. McCollum and his group 
were the first to realize the extremely fundamental importance of pin pointing the axis, and to 
devise a workable method of doing it. 

Astronomy suffered much confusion until Copernicus discovered the center of motion of the 
system of planets was the sun, not the earth. McCollum found that check-bites without the 
exact axis were as futile as a sextant without the sun or stars. 

What student of dental articulation would dispute Kurth’s statement that “the prime requisite 
for a balanced occlusion in full denture construction is an accurate centric occlusion.” Of 
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course, without this, the finest adjusted articulator would be useless. Conceding this, it is 
strange that he has recommended flat or cuspless teeth to the disparagement of all others. 
There are patients for whom flat teeth are indicated, but, mostly, the cuspless tooth is the 
refuge of those who have trouble securing exact centric occlusion. 

Perhaps the reason for this zealous partiality for the flat tooth is that his method of 
obtaining centric occlusion has much to be wished for. “The Gothic arch tracing,” as he 
advises, has proved so unreliable that I am amazed that it has persisted so long in our litera- 
ture. Among my acquaintances are many good denture men, and I know of none of them, 
at this time, who continues the use of an intraoral Gothic tracing to secure centric relation. 
The method has two impracticable faults: (1) The intraoral tracing may have no exact 
apex due to Bennett movement. (2) It may not be applied to the finished denture where it is 
most necessary. 

Processing errors, wax and baseplate distortions cause much deviation from centric rela- 
tion in the finished denture. A new centric relation record should be secured, mounted on an 
articulator, and the errors corrected. Trying to spot grind in the mouth is futile and ends in 
flat teeth. Rupert Hall, the inventor of the cuspless tooth, once said in effect, “when you 
get through spot grinding you end up with flat teeth, so why not start out that way?” 

There are many ways of securing centric occlusion which are easier and more practical 
than the intraoral Gothic tracing. One of them is described in my article “Centric Relation in 
the Supine Position,” J.A.D.A. 42 :15-26, 1951. 

One of the answers to the problem involves the aptitude of an individual. Many, it has 
been noted, learn to use dentures that are decidedly out of centric occlusion. Others do not, and 
the dentures are failures. Thus one could not generalize that all failures are a matter of 
centric occlusion. 

In conclusion, I quote Kurth’s twice-made statement, “I definitely would not depend on an 
adjustable articulator’s findings to determine a balanced occlusion of natural teeth.” I know of 
many men who use the most fully adjustable articulators and none of them, to my knowledge, 
use them to “determine” a balanced occlusion of natural teeth. For mouth rehabilitation and 
diagnosis, yes, but not to balance and grind on natural teeth. That may be done more easily 
with careful work in the mouth. 

Fully adjustable articulators are like fine violins. They are only as useful as the ability 
of the person who is using them. They are personal instruments which aid the careful studious 
operator in diagnosis and rehabilitation. Their use is strictly limited to those who delve deeply 
into the subject and, strangely enough find that this extra work and study make prosthodontics, 
which is so dependent on occlusion, not only more interesting, but less confusing. 

For a number of reasons, impossible to discuss here, the writer feels that by various methods 
which might be likened to handicraft procedure in comparison to machine tooling, the securing 
of efficient comfortable occlusion may be possible without any articulator other than a sturdy 
hinge. This is common knowledge, and everyone, even the novice, has some success in making 
dentures. These degrees of success, unfortunately, have produced over the years voluminous 
expressions of personal opinion, crackpot ideas, and pseudoscientific investigations. Everyone 
has some successes in making dentures, no matter what the technique. These techniques are 
sometimes described in dental magazines and, as mere personal opinions, are quoted in suc- 
ceeding literature as authorities. Without benefit of substantiating data or refuting facts, these 
opinions are passed along as facts. 

Prosthodontics and the kinematics of the mandible are intimately connected. It is un- 
fortunate that fact, fancy, and opinion are frequently confused in this study. 

It is comforting, however, to read the words of the great scientist, Charles Darwin, who in 
1871 in his Descent of Man observed, “False facts are highly injurious to the progress of 
science, for they often endure long, but false views, if supported by some evidence, do little 
harm for everyone takes a salutory pleasure in proving their falseness, and when this is done, 
one path toward error is closed and the road to truth is often, at the same time, opened.” 


Cordially yours, 
Ws. Roy Eserte, D.D.S. 
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COMPLETE DENTURE PROSTHESIS, By Rudolph O. Schlosser and Daniel H. Gehl. 

Third edition, 511 pages with 292 illustrations. Indexed. Philadelphia and London, W. 
B. Saunders Co. Price $8.50. 

This is a better book than the two previous editions. If the supplemental readings, as 
listed at the end of each chapter, are consulted, as intended by the authors, it will serve as 
a textbook of complete denture prosthesis. 

The importance of bone preservation as one of the most important objectives of complete 
denture prosthesis is not adequately discussed in the first chapter. The other objectives in 
order of their importance are mastication, esthetics, phonetics, and comfort. 

The two chapters on anatomy and physiology are excellent. These subjects are described 
in detail. However, I feel more importance should have been placed on the anatomy involved 
in making an impression, and the way each anatomic structure is related to the various 
impression methods which are discussed. Most of this section is basic anatomy and will serve 
as a review. 

The section on Case History, Examination of the Mouth, and Diagnosis and Prognosis 
is a very fine part of the book. A little more emphasis on roentgenograms and their interpre- 
tation as an aid in diagnosis would help this section materially. Diabetes and other systemic 
conditions which affect bone should have been considered more completely. The importance 
and use of study casts as a diagnostic aid to the prosthodontist and the exodontist in surgical 
preparation of the mouth to receive dentures is many times overlooked. 

Several methods of making impressions are described with a discussion of the indications 
and contraindications of each. This is an excellent part of the book. So many times, only 
ideal conditions and ideal methods are discussed and, as we all know, only a small percentage 
of patients fall in this category. Several different materials used for impressions are dis- 
cussed together with the indications and contraindications for the use of each. The open 
mouth technique seems to be the method of choice, as opposed to the closed mouth, or muco- 
static methods of making impressions. The merits and demerits of each system of impres- 
sion making should have been discussed more thoroughly. 

The authors have described and discussed the methods of obtaining centric relation, verti- 
cal dimension, free-way space, and esthetics in an excellent manner, and have indicated several 
different ways of arriving at these important records. More stress should have been placed 
on the verification of these records at the try-in stage of denture construction, rather than in 
the steps preceding the try-in. The most common errors found at the try-in stage should have 
been pointed cut, and a choice of methods of correction of these errors suggested. A descrip- 
tion of some of the more empirical methods used in esthetics, rather than emphasis upon the 
mechanical methods for obtaining esthetics would have been a greater asset to students and 
general practitioners of dentistry. 

The laboratory procedures used in making complete dentures, relines, and repairs are 
adequately described. The section on the adjustment of, and services to, dentures and relines 
is an excellent part of the book. Occlusion as a cause of soreness and trouble should have 
been discussed a little more thoroughly. Abnormal case reports of several difficult cases 
help to round out the book. The methods of handling these patients are very well presented. 

Considered in its entirety, the book is good, and usable either as a textbook or a reference 
book. It is well written and well illustrated. It is based upon accepted fundamental principles. 


James A. KREIDER 
College of Dentistry 
Ohio State University 
Columbus 10, Ohio. 
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~HE LAST EXAMINATION of The American Board of Prosthodontics was 
held Feb. 1 to 5, 1954, at the University of Kansas City School of Dentistry, 
Kansas City, Mo. Twenty candidates successfully met the Board requirements, 
and have been certified as being qualified to practice the specialty of Prosthodontics. 
Dr. Richard H. Kingery and Dean O. M. Dresen are the two retiring Board 
members, who have served unselfishly for six years with much honor to the Board. 
Dean Raymond J. Nagle of New York University, College of Dentistry; and Dr. 
Daniel H. Gehl, Professor of Prosthodontics at Marquette University, School of 
Dentistry will replace them. The next examination will be held at Marquette Uni- 
versity, School of Dentistry in June, 1955. Those desiring to make application to 
the Board for examination should address the secretary. 
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News and Notes 








ANNOUNCEMENTS 


The American Denture Society will hold its twenty-sixth annual meeting 
Nov. 5 and 6, 1954, at the di Lido Hotel, Miami Beach, Fla. Hotel reservations 
must be made through the Housing Bureau of the American Dental Association. 
Tours to Havana in connection with the Cuban Dental Association meeting Nov. 
12 to 16, 1954, will be arranged. Members of the American Denture Society 
have been invited to attend this meeting. 


The National Association of Dental Laboratories will hold its fourth annual 
meeting at the Jung Hotel in New Orleans Sept. 16 to 19, 1954. The first two 
days are to be devoted to a Conference looking toward the establishment of stand- 
ards of education for dental laboratory technicians, and exploration of the pos- 
sibilities of setting up an educational program for dental laboratory technicians. 
On-the-job and other types of training will be studied. Sales and advertising 
programs of individual laboratories and professional relationship topics will be 
considered at the meeting. The business meeting of the National Association 
of Dental Laboratories will be held Sept. 18 and 19, with representatives from 
42 states and the District of Columbia. 


The Washington Alumni Chapter of Alpha Omega Fraternity announces 
the Fifth Annual All Day Clinic to be held on Wednesday, Oct. 13, 1954 at the 
Shoreham Hotel, Washington, D. C. The theme of the clinic will be “Operative 
Dentistry.” The speakers and their subjects are: Commander Arne Neilson of 
the Naval Dental School—Amalgam Restorations, Dr. Maurice Saklad of the 
Faculty of New York University School of Dentistry—Gold Restorations, Dr. 
Clyde Nelson of the Research Department of L. D. Caulk Company—Plastics. 
Dr. Kenneth V. Randolph of the Faculty of the University of Maryland, School 
of Dentistry will act as Moderator of the Panel Discussion which will follow 
the lectures. The admission charge will be $8.50 which will include the above 
lectures and breakfast and luncheon. Registration will be at 8:30 A.M. Tickets 
can be obtained by writing Dr. Lester Ferris, 1122 John Marshall Drive, Falls 
Church, Va. 
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The next meeting of the American Academy of Implant Dentures will be 
held at the Biltmore Terrace Hotel, Miami Beach, Fla., Nov. 6 and 7, 1954. Res- 
ervations can be made until Oct. 6, through Convention Chairman Dr. Wm. E. 
Barb, 668 E. Maple Road, Indianapolis, Ind. Applications for membership will 
be received until Oct. 6, through Secretary Admissions Board, Dr. W. E. Pernell, 
P. O. Box 506, Chandler, Ariz. 


E. J. Kresse, D.D.S. 


Secretary of the American Academy of 
Implant Dentures. 


The Greater New York Dental Meeting will be held Dec. 6 through 10, 1954, 
at the Hotel Statler. 


The American Academy of Restorative Dentistry will meet Feb. 5 and 6, 
1955, at the Conrad Hilton Hotel, Chicago, III. 


The Ohio State University, College of Dentistry announces the following 
postgraduate courses of interest to prosthodontists to be given in the Autumn 
Quarter, 1954. 

Anatomy of the Head and Neck, Linden F. Edwards, Sept. 20 to 24. 


Clinical Oral Pathology and Diagnosis, Hamilton B. G. Robinson, Sept. 
20 to 24. 


Partial Denture Prosthesis, Victor L. Steffel, Sept. 20 to 24. 


New Advances in Restorative Dentistry, William Lefkowitz, Ralph W. 
Phillips, Harry H. Postle, and Hamilton B. G. Robinson, Sept. 25 to 27. 


Complete Denture Prosthodontics, Carl O. Boucher, Oct. 11 to 15. 


For further information, write to the Director, Postgraduate Division, Col- 
lege of Dentistry, Ohio State University, Columbus 10, Ohio. 


Tufts College Dental School announces four courses in prosthodontics. 


DPG. 701—Full Denture Prosthesis, Each Tuesday for six weeks, Oct. 5 to 
Nov. 16, 1954 (except Oct. 12) Dr. Irving R. Hardy and Staff. 
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DPG. 704—Occluso-Rehabilitation I. Lectures and Seminars, Sept. 20 to 24, 
1954. Dr. Louis Alexander Cohn. 


DPG. 705—Occluso-Rehabilitation II. Special participation course. Every 
other week on Friday and Saturday. Seven months beginning Oct. 15, 1954. Dr. 
Louis Alexander Cohn. 


DPG. 711—Full Denture Implants. Every Wednesday as listed. Sept. 15, 
22, Oct. 13, 20, 27, 1954. Drs. Norman I. Goldberg and Aaron Gershkoff. 


For further information, write to the Director of Graduate and Postgraduate 
Courses, Tufts College Dental School, 136 Harrison Avenue, Boston 11, Mass. 


Temple University School of Dentistry announces a postgraduate course in 
“Clinical Occlusion” Jan. 26 to 28, 1955, by Dr. Lewis Fox of South Norwalk, 
Conn. For further information write to Louis Herman, D.D.S., Director of 
Postgraduate Studies, Temple University School of Dentistry at Broad above 
Allegheny Avenue, Philadelphia 40, Pa. 


The School of Dentistry, University of Pennsylvania announces several post- 
graduate courses of interest to prosthodontists. 


P.G. 3.—Complete Denture Prosthesis, M. M. DeVan, March 7 to 12, 1955. 


P.G. 4.—Complete Denture Prosthesis Seminar, M. M. DeVan, May 12, 1955. 
(Open to dentists who have completed P.G. 3) 


P.G. 5.—Complete Denture Prosthesis, Victor Lucia, March 28 to April 2, 
1955. 


P.G. 6.—Crown and Bridge Prosthesis, Charles B. Sceia, Feb. 14 to 19, 1955. 


P.G. 7.—Clinical Application of the Principles of Crown and Bridge Ser- 
vice, Ernest B. Nuttall, April 11 to 16, 1955. 


P.G. 21.—Partial Dentures, M. M. DeVan, Nov. 1 to 6, 1954. 


P.G. 24.—Precision Prosthesis and Functional Treatment, Ernest R. Granger, 
Jan. 17 to 22, 1955. 


P.G. 25.—Advanced Practices in Functional Treatment, Ernest R. Granger, 
Oct. 18 to 23, 1954. (Open to those who have completed P.G. 24) 


For further information, write to the Director, Postgraduate Courses, School 
of Dentistry, University of Pennsylvania, 4001 Spruce Street, Philadelphia 4, Pa. 
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The Ohio State University, College of Dentistry announces that the eighth 
entering class in Dental Laboratory Technology is being selected. Information 
about this two year course may be obtained by writing to the College of Dentistry. 
Applications for admission may be obtained from the Entrance Board, Ohio State 
University, Columbus 10, Ohio. 
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TISSUE-STABILIZED 
fidaptol 


Reg. U.S. Pat. Off. 


IMPRESSIONS 


ASSURE COMFORTABLE 
STABLE DENTURES 


nly with Jelenko ‘‘Adaptol’’ 
( ) can you get Tissue-Stabilized 
Impressions, because — 
e ‘‘Adaptol’’ gives unlimited time to 
the patient to mould the impression 
by talking, chewing, drinking, etc. 
e ‘“Adaptol” remains mouldable in 
the mouth until the operator decides 
to set it with cold water. 


e “Adaptol” permits the oral-facial 
structures to fashion the impression 
so as to produce denture outlines 
which accommodate mouth tissues 
under normal oral and dental con- 
ditions. 

Use **Adaptol”’ for Full, Partial, 

and Rebase Impressions 


SUPPLIED IN STICKS AND TUBES 


Box 14 Sticks........ $3.50; 3 boxes—$10.00 
Box 6 Tubes........ $4.00; 3 boxes—$11.00 


Illustrated 96 Page Book, ‘‘Physiologic 


Adaptol Impressions,’’ FREE on request 
From Your Dealer 


J. F. JELENKO & CO., INC. 
DENTURE SPECIALTIES DIVISION 
136 West 52nd St., New York 19, U.S.A. 
Send me...... Boxes Adaptol Sticks @ $......... 
Send me ...... Boxes Adaptol Tubes @ $......... 
O Send free ‘‘Physiologic Adaptol Impressions” 
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WHEN YOU MOVE, PLEASE: 


(1) Notify us to change your 
address—allow us six weeks 
to make the change. 


(2) Mention the name of this 
Journal. (We publish 
eleven periodicals.) 


(3) Give us your old address. 
If possible, return the ad- 
dressed portion of the en- 
velope in which we sent 
your last copy. 


(4) Give us your new address— 
complete — including the 
Postal zone number. 


(5) Please print your name and 
address. 


Thank You! 


CIRCULATION DEPARTMENT, The C. V. 
Mosby Company, Publishers 


3207 Washington Blvd., St. Louis 3, Mo. 





























A Handsome Permanent Binder for 
Journal of Prosthetic Dentistry 


Note Prices: 
Single Binders 
$3.25 each. 2 
or more of 
same Journal 
$2.75 each. 


The ONLY binder that 
opens flat as a bound 
book! Made of durable 
imitation leather, it will 
preserve your journals per- 
manently. Each cover holds 
6 issues, one volume. Do 
your own binding at home in a few minutes. 
Instructions easy to follow. 





Mail coupon for full information and 
binder on 10-day free trial. 
SUCKERT LOOSE LEAF COVER CO. 
234 W. Larned St., Detroit, Michigan 
Mail postpaid binders for “JOURNAL OF 
PROSTHETIC DENTISTRY” tor year 
Will remit in 10 days or return binders collect. 
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Here a great sports photo shows what it takes to go places in 
big-time football. Look at the expression on the face of Doak 
Walker, Detroit Lions’ star, as he goes through the line. 

Like any great star, the qualities of Kerr Crystolex 102 
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Books on Prosthetic Dentistry 


COMPLETE DENTURES 


By MERRILL G. SWENSON, D.DS., F.I.C.D., F.A.D.P., Professor of Denture 
Prosthesis, University of Oregon School of Dentistry; Formerly Professor of Prosthetic 
Dentistry, New York University College of Dentistry. 


SECOND EDITION. 726 pages, $82 illustrations, 10 in color. PRICE, $13.50. 
















This edition has been entirely rearranged, revised and brought up-to-date. First of all, the 
author gives the fundamental and explanatory considerations that have a bearing on any 
complete dental procedure. Then a description of the technical procedures such as the con- 
struction of complete dentures and immediate dentures is set forth. This is followed by supple- 
mental procedures and materials—and finally, single maxillary dentures and rebasing. 


THEORY and PRACTICE of CROWN and BRIDGE PROSTHESIS 


By STANLEY D. TYLMAN, A.B., D.D.S., M.S., F.A.C.D., Professor of Prosthetics, 
Head of the Department of Fixed Partial Dentures, University of Illinois, College of } 
Dentistry, Chicago, Illinois. \ 
ee EDITION. 960 pages, 1273 text illustrations, 9 color pages. PRICE, 


° 









The purpose of this volume is twofold: (1) it is presented as a text for the student and (2) i 
it is so arranged that it may be used as a reference book by the busy practitioner. In the ‘ 
contents an emphasis has been placed upon the importance of an analysis of the need for 
crown and bridge service; the more desirable and economic manner to render this service, 
and the relation of fixed partial denture prosthesis to the other subjects in the dental cur- 
riculum and to dental practice. 


PRINCIPLES and TECHNICS for COMPLETE DENTURE 
CONSTRUCTION 


By VICTOR H. SEARS, D.D.S., formerly Professor of Prosthetic Dentistry. New 
York University. Certified by the American Board of Prosthodontics. 


416 pages, illustrated. PRICE, $5.50. 


Beginning with the aims in artificial denture construction the text covers materials and equip- 
ment, structures involved, principles of impression making, making of casts, jaw motions 
and their recording, principles in mounting casts on the articulator, principles of selecting 
anterior teeth, occlusion as a basis for selecting posterior teeth, principles of occlusion, prin- 

: ciples of denture processing, principles of remodeling and rebasing, and immediate denture 
construction. 


RESTORATIVE DENTISTRY (Clinical Photographic Presentation) 
By JEROME M. SCHWEITZER, B.S., D.D.S., New York City. 
511 pages, 1014 illustrations. PRICE, $16.00. 


An outstanding array of photographic material distinguishes this completely new, com- 
pletely practical volume. The more than 1,000 illustrations represent accurate records of 
cases over many years. The book is arranged so that illustrations and their correlated dis- 
cussion are placed on facing pages. In other words, Dr. Schweitzer visualizes for the reader 
the particular problem under discussion. Clinical facts are emphasized, so there is little 
theoretical discussion. The actual cases presented speak for themselves by means of their 
illustrations. This is a fact-filled, practical book which every practicing dentist who does 
prosthetics will find invaluable. 


DENTAL PROSTHETIC LABORATORY MANUAL 


By CARL O. BOUCHER, D.D.S., Director, Dental Technology; Chairman, Prosthetic 

Division; College of Dentistry, Ohio State University. 410 pages. PRICE, $4.75. 
The manual is designed for the preclinical dental student. It describes in detail the labora- 
tory procedures of modern prosthetic dental practice. 


PROSTHETIC DENTISTRY—A Clinical Outline 


By F. WINSTON CRADDOCK, B.A., Dip.Ed., Cert. Dent. (N.Z.), M.S.D. (North- 

western). Head of the Department of Prosthetic Dentistry, University of Otago Dental 

School, Dunedin, New Zealand. 363 pages, with 179 illustrations. Second Edition, 

Revised and Enlarged. Price, cloth, $7.25. 
In this revision, the needs of more advanced students and the requests of practitioners for 
greater detail in the treatment of certain topics have been met by expanding the text consider- 
ably and by including a number of new illustrations. 
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